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(57) Abstract: A cyanofluoropyrrohdine compound 
represented by the following formula (I): (wherein 
A represents hydrogen or fluorine; R l and R 2 are 
the same as defined in the description; X represents 
a single bond or Q. 3 alkylene; and R 3 represents 
-N(R 4 )COR 5 , -N(R 4 )S0 2 R 5 , etc.), a pharmaceutical ly 
acceptable salt of the compound, or a hydrate of 
the compound. They are useful as a preventive or 
therapeutic agent for diseases or states which can be alleviated by inhibiting dipeptydyl peptidase IV (DPPIV) and for diabetes, 
immunologic diseases, etc. 
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M^$nTt>,fcv^^4~9©>'^P7;i/ern;i/7;i/4 i ;PSttt, g$$n 
20 Ttt; 2-~>77 p^t--^7^;^ 3-7 h^yy^D^P^WfJH 

3~i o©^P7;Mr;i'g£fck S&x«Mfi&©&fls»3~i 0©~>*p7 

25 » *Jl/#^'>;i/S, y77l> 75 7*, 75 7;&JWSrJl^ $»1~6© 
7)\s*)m> &M$k 3 ~ 5 ©5/^7 P7;i/^l/^+.^«R^^ 1-6 ©7^P 
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v ^°^^ ^n^^S, □7nt!;i^ 2-X3M1/- 

3-t HD^>->^ Da4^>;PS> 3-75 y-2->7/ p'r/^JWk 4-* h3- 

a;viAxn7U-;^^«> i mqm^u/x^tmn^. 

^•©8-1 flltLXte, 7U>«, ^X^^l, ..^^^/U 

io ;ks, *y:**tfyy;wk ^7Vu;p*> <y^r ; /u;i«, 1,3,5-^^ 
7yu;p*. i.m-^i^tvu;^ 1,2, 4-^7^7 v*u;i^, ^>x** 
v* u ^ >x< v v* u *>wr v* u ^ > vv v ^7 y 
tupx, f7t7fxji/S, -ry^7±7x-;i/S, ^>i/77->pa, -f 
. >vT77=;m» ^v^xxjug, ^n*x;u», 2,i,3-^>x^u-^7\/ 

15 u;i^ ^>vr*-9-^;vatft^* s *wf6ns. »«ufcDPPiva#igtt©4T? 

>IB% ^7yl v xhDl,. 75;i, -OR', -COR 9 , -c 

20 O s R 9 , -CONR 9 R'°, — N (R 9 ) COR 10 , — N (R 9 ) CONR ,0 R" 
, — N (R 9 ) S0 2 R'°, -NR 9 R'°, -SO,R 9 , -S0 2 NR 9 R 10 , -S 
O 4 N=CHNR 9 R ,0 Rtf-OCONR 9 R 10 (5£4>R 9 , R l 0 0R" \tm~X 

imuvTTkmM? ; g&snx*> «kv\K*ft 1 ~ 6 oTJwm ■, m&znT 

t>*^iSt*»3'-6o^D7;u^;v« ; g$£nx i fe<J;v^mtsc4~9(D>'7 
25. D7;wi'7;^;u«x«SM^nT i fej;Vi7xx:;i/«<£^-ro ) , g&snx 

=fc ^wMWi 1 ~ 6 0 7;Mr;i^i; fc «fi&£ ftX *> <fc 7 x XJl/Slfa 6 & 
£ OSfctns IffiUU: (09*.fck l~6ffl, £?£L<te:, l-4i@, <kW3;L 
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<tt, 1-2*0) **"T. ^<tt>lfi©«^R^/Xtt«fi^S:^^, 
fc^HH^^t ITfeck^ATDT U -^(Dgm^n^J UTtt, 4-* 
JI/-1, 2, 3-^7 5>7>/-JMHf -Wfc 3- (2-# PP7iZJW -S-^lV-l 7 + 

?-y-;i/-4~f 5-^ f ;^2- h u 7;M- n 7 >-3-~f 

5 tf&n*. . . - 

Mm. 1 - 6 ©7;io *$/*RtfJ&*S[ 1-6 ©7»S^^5iJ: K> M&ft 

, 3-75.y*;^n;i/-4-7 , D^7x-;i/S»^c>n§o 

1 *> tf «J 5 i?~)V&. fef. U ^ 5? 1 , 2, 4- h U 7 ^-;P»> 1,2,3- h U 7 ~7 

15 ~jvm> .1,3,5- hU7i?-;u*, -fv+yujv*, */u;i/*, 7^>?-;^ 

b < , tf U 5>;P2&&* J; 0 b H. 6 m^^^r^#^x«^-© 

, ^77S;-hP», 75/Iv -GR S , -COR s , -CO,R 9 , -CO 
20 N,R 9 R lo ;-N (R 9 ) COR'V-N (R 9 ) CONR"R", — N (R 9 ) S 

OjR 10 , -NR»R IC , -SO,R\ -SOjNR'R 10 , -SO,N=CHNR 9 

R 1 0 Rtf - OCONR'R" R 1 0 RtfR " ttK-X«&fc 6 T**JK 

. . =f- ; Bi!S|$nT , b«kV^^l -:6CD7;^;^ ; g&SftTfcJ;V^£&3- 

.6©^n7JMrM ; B^^tiT i fed;^^4~9©^^P7^^7;m^ 
25 ' ;i/3txttBlft*nT s b«k^7xn;i/S&^-r. ) , fi^tixfeck^^ici- 

1-6®, $?£b<fi, l-4fl, J;O0?£L<te, l~2.fi) 
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s^To 6 *g*^#wxtt*o 9~n m&mowmntcmthT 

tiT <fc v>&*fc i~io ©7;p*;v« t iHxttiilftoi|i« 
tit* ap^>0^, ->7/*- -hum. T$;m y -or 9 >, -c 

OR\ -CO,R 9 V -CONR 9 R'\ — N (R 9 ) COR 10 , -N (R') C 
ONR ,, R", -N (R'O.SOjR' 1 ,, -NR'R'V — S O, R 9 * — S 6,NR 
9 R l \ - S Qi N=CHNR 9 R 1 0 Jfctf- OCQNR 9 .R'°. (^*R?x, : R , ,° %£|R 
10 1 1 ttm-Xttftfi:oT**B?-; ®^$nxt>J:V^^l~.6©7)t^i ; 
tttft$tiT%>J:V^*»[3~6©^^D7;WUS ; B»SttTfe«fcC>&*»4 
~ 9 0y^o7»7»S ; X«f^£ftTt>«J;^7xXJl/g£5KT. ) 

■ 1-60, $?£L<li, l~4fi, *Dff£L<tt, l~2i@) S^f. £©£ 
15 5&7MM^UTH ;>Wl^ x^;WS v 7Dfcf;i^, ■4V7u\ZM& 
7^;V«, -f V^JH, sec-7^;i/S, tert-^;«, -fV* 
>?)V&. A^H, /^H, x^WS, 2-t.H 

, 3- (n.n-^/ws;) T'Dtf;^ 4- (^^>7>;w*x;i/7^V) 7^;v 

m^nxh^mm^: 1 ~ 3 ©7;^i/>*^4bfc*^-r. j;5'&7 
\ i-^-75 i ;i/^^;^ 2- (i-^-7.^;w x^was, 2- tt-^-^jw x^s 

25 x- 3- (2-±73MW 7Db?;Hk 4-y7;^>^H, 2- (3-^^75 7 7 

i-jw -i-t Fo*^x^;i^£*uittf&tts. 
it$nxt)<kt^it3~i ow^amjuin e&x&&tt&© 
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te, ;\u^>m^< ~>7/», -Kd*, 75 y«, -OR 9 , -co 

R 9 , '-COjR", -CONR'R 10 , -N (R») COR 1 ', — N (R 9 ) CO 
NR'°R", -N (R 9 ) SOjR 11 , — NR 9 R'°, -S0 2 R 9 , -SO,NR 9 
5 R"\ -SO J N=CHNR 9 R I0 Rtf-OCONR 9 R , ° GS+R 9 , R ,0 Rl*R' 

» \$ffi-x\tm?T&mmir- mm^nxh^mmwL i ~ 6 vrjwm 
, g&$nTfc<fcv^£U~6(D7;w^ 

, iDff*U<tt ? 1~2<@) •S^T..J:-©«k'5^^^'P7;i/*;H6ttT«, 
*/*rw7u\Zi\&. ~st7u7^)VM, isZu^y^jvm. ">^d^5/jH, s/- 
^n^y^s, v^o^^ug, 3- (7-fe^7$/) $'*n«>9 t ;ws» 
4- (n, n-v* 5^)1/7 5 y j/^DA^^i/i, 

- (C 1 -C 3 7^l/» -Qfc^feWT; •Qwm&znt'b&to&m#.s~ 

■pu7u\Z)V2J?)\,& i^n^M^g, i/^n^^iW^H, 

©K^ifc 4~io ©*i;WM7; W^£^-f o *jWSI7; wi/gfcfcttsit 
/\py>nf, 7ms, ; >7/s, -hoa, 75/*, -or 9 , 

-COR 9 , -CO,R\ -CONR 9 R'°, — N (R 9 ) COR 10 , -N (R 9 
) CGNR"R", — N (R 9 ) SO, R 10 , -NR 9 R 1 °, -S0 2 R 9 , -SO, 
25 NR 9 R 10 , -SO,N=CHNR 9 R 10 W-OCONR 9 R' 0 (i£*R 9 , R'°S. 
^R M tt|WI-X«^oT7K^M^ ; «!ft$nT'b«fcV>**Ri^6©7^;W 

£ ; fitftsnTfe«fc^*»[3.-6 0^o7;u*;PS ; B&snTfcckV^ 
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5 if^D^^;^ If^^DA^rv;^ t^>^p^y^;i/*, t^>>7 

u*!r^)V&, \Z s s#p;.-)V& t'^i'DT^H, 7^>^g, 

;>vi£)v~)ym, yu-ovm. ^mm. Jjj^t^s 

o .... 

W&mtte, /\u^>m^ y7/I, -KnS, 75/S, —OR 9 

, -COR 9 , -C.O ? R\ -CONR'R", — N (R 9 ) COR 10 , — N (R 
9 ) CONR 10 R"> — N (R 9 ) S0 2 R 10 , — NR 9 R 10 , -SO t R\ -SO 
15 jNR 9 R'\ -SO 1 N=CHNR 9 R ,0 W-OCONR 9 R 10 (^R 9 , R'° 
R 1 1 ^|WI-X«^oT7jcmM^ ; «^$nTt>ctV^^ l ~ 6 <D7)V* 

jvrn m&ztiT*>&^BkM$k3~6<D>'?n7)\'*)\'& ; m^nxh^m 

m& 4 ~ 9 o %/ 7 o 7 )v*)V7 )\<*)vm x \im& £ nx & <fc v > y x 

To ) , nWk-znTb&^fcmm i ~ eoT^^s^fc^e^nxt) j:v^ 

20 x^^WDWlIW (M^}l l~6fll,:#£b<te, 1 

, i-7°p^jI/S, -fy^o^n, 7x->x, <y 

•k^;i/7 s j -2->7 y A7x-^*^ Eifimf £>ns. 

25 B^$nTt)d:V^^i:3~l 0(Dv^7O7Jl'^3:;i/Si:^ ilXttlgi 
OD^^^C 3 — 1 0<D*y>7U7)ltr~)lM*7*?o "sZ U7 fr'T-frMz&W&W. 

m^tte, ad^>i^ ~>7^s> ~ho«, 75 -OR 9 , 
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-CORK -CO,R\ -CONR 9 R'\ — N (R 9 ) COR 10 , — N (R 9 
) CONR' °.R' 1 % — N (R 9 ) SQ,R'\ -NR 9 R'°> -SCyR 9 , -SO, 
NR 9 R'°> -SO 2 N=CHNR 9 R' 0 Rtf-OCONR 9 R 10 (iS*R\ R l0 R 

. x;WS^6>^5^J;Dil^nsifl^± (01*. & "l~6ft 8P£b<fcJu l~ 
.15 2<^n^>r^*^;i^\-S/*D^*^ 

itsB^«^« v .Aay>M^ ^77*. -hns, 75/*, -o 

R\ -COR', '-CO.RV -CONR'R 11 , -N (R 9 ) COR'\ — N 
20 (R 9 ) CONR'VR 1 ' 1 , — N (R 9 ) S0 2 R'\ -NR 9 R'°, -SO,r\ - 
SO,NR 9 R'\ -SO J N=CHNR 9 R ,0 W-OCbNR 9 R'° (it;4 , R 9 > 
R^RtfR'^-Xtt&fcot^^ 

v^mi:4~9©->>7D7;i/^7;wu» ; xOTt&£ftTt><k^:7x-ji/S 
25 . ) , B^$nT i bJ;^^^:i~6(D7;Wl/S*fe«e^$nTt)J: 

V^x-;pa6^6i*»«fcoatfnsiflK± i~6{@, j?*t<» 

, l~4fit i;D$f*b<«, 1~2<IS) z.<o&5Umfr\mj)Vtr~ 
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'zjV&s VsZutZT-)^ Vyfu;%)Vm, t'y^DTt;!/^ 2-y7 

5 -;V*^^«^S<i:« v ;>oy>M^ 7mm, ^77S> -hnS, 7$ 
;i, -OR 9 , -COR\ -CO,R', — C O N R 9 R 1 0 > — N (R 9 ) CO 
R' °, — N (R 9 ) CONR IO R", — N (R 9 ) SO,R 10 > — NR 9 R l0 » — S 
O, R»> - S O, N R 9 R 1 \ - S O z N=C HN R 9 R 1 •'.Rtf- O C O N R 9 R 1 0 " ( . 

10 1 ~6 07»I ; g^$nTt)i^^m^ 3 ~ 6 ©->7 UT)]/*)vk ; fii 
$ tlXh J: V^mic 4 ~ 9 ©->7 □ 7M^7MJl/«X«l^$ntfe * V> y 

15 MtLTte, 7x~;i/*, ^75 1 ;PS, 3,4-^fV>my7i-^ 3- ( 

;Wi/7;i^:^) 7xrjn, 2-bU7;i/;tn*^;i/7x~;i'g, 3-y7/7 

x-;i/g, 2-ih+yt75 1 JH, 2-^X^7^/7 

x^s, a-^px^-^sy^-^^;^, 2-*M+y7i^n, 3, 
4-^>h^y7i-iH; 4- [ ®,n-is*?)V7$.; 7$yx;i/*x 
20 ;V] 7 x-;i/g& twtf e>ns. 

- (C 1 -C 3 7>M i l/» -QlC**Vvty Q*«*jft$nt*>«kV>7U-;P*' 
•T*£#&©09£LTfck ^>^;V«, 7x^fJH, 3-7x-;i/7Dtr;i/^ 

■' i-i-y?)V.*?)V& 2- a-^7#;i/).x^s v 2- (2-^75^0 x^us, 

3- (2-^-7.^) 7°Otf;i/« v 4->7/^>v ? ;US, 2- (3-^^75;7x 
25 -i-t Ho*S/x^;Wt3fc£jWJf6n*» 

g&$nTt>J;^4~l OlCAfoStH fl&£Ji£LfcVMSD> O, SR 

^N^e.s^$nfci'o^±©Axaii^^u ^-©to^4~i oig^fc 
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-f DS, —OR 9 , -COR', '-COjR 9 , -CONR 5 R'\ - 

N (R 9 ) COR'C -N (R 9 ) CONR ,0 R 11 , — N (R 9 ) S0 2 R'°, -N 
10 R 9 R'°, -S0 1 R\ -SO J NR 9 R'°. -SO ! N=CHNR s R lt ltf-OC 
ONR 9 R 1 0 . (i^R 9 , R"^ 1 1 «IhI-X«^oT7K^M^ ; M&Znx 
h £ ^mmW: l ~ 6 ©7JV^JH ; mm^nx h £ ~ 6 co>-# a 7)1 

l~6ffi, $r£L<te, l~4<i, J:O0?i;U<te, l~2ffl) £ 

20 if $/> oW^iwfc 2, 8-5>iwi> i e;i'# u / 4->r > tf <U >>~;i^> 
S, -has. rays, -or 9 , -cor 9 , -co 2 r 9 , -conr 9 r'° 

, -N (R 9 ) COR 10 , -N (R 9 ) CONR ,0 R", -N (R 9 ) S0 2 R"\ 
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— NR 9 R ,0 » -SO,R 9 , -SO,NR 9 R"\ -SO, N=CHNR 9 R^'Rtf — 
. OCONR'R" (j£*R 9 , R ,0 R^R"«^-Xtt^oT7K^? '; 

. z: o'jb '*> d t i) £ ut & \ a y 7-y;i^ ^x^;i>s, : 
# *#y.y yk*fy V ^ K^y u ^ V v# ! 

io T/y tf 9V u ';wt» K 0 rVy >> ?y 0 i, 3, 5-^*if s> 
yyy^s, u^-^in^yy;^ 1,2, 4-^7^7 yy;u«, eyswafc 
, tryv^^ak ty^n;p«, i,2,4-hU7^;i/S> 1, 

2,3-hU7^;v^ i,3,5-hU7^r;i/*> *>xa-*u-yy;u*, 
v^+i-yy;^ ^y^ry y;i/*> ^>y-fy^7yy^ *>*m$? 

15 1 /U^lvf7t7r-M -tf yf7t7f^H, ^>l/77=j^ -tfy 

^>y77^;i/», ^>i/5 i x=jp»,>.Dj*njpa6, ^v-ofujh, -tf> 
h 1 j -r >y y y jus, '< v* / y * / y jus* 7 * 7 s^p*", * 
y *try x;i/«, ^yy >>/ y 2, 1, 3-^>x^+*^7y 
y;i/S, ^>y*if^~;i^ 4-^^;wi,2,3-^7^7y-;i/-5-f;^ 3- ( 

;m , 2, 3- h y 7 y-;i/-4->f )m, 2-7 xzjh-7"d tf y y-;M--f ;i/ 
s> 5-^^;w2-hyy;^p^^;i/79>-3r-r;u*, 6-s>tv tfu^>-2--f 
6- (7^y*;^x;i/) *y**y'>-2-^;wtfe^*uisH r 5n«. 

25 -)imT*$>z>Wi'&<DMtvT\z. 2-y^)v^)m. 3-rfy*+u-yy;M5 i ;i' 

R 5 ^*5tj-§7U-;i/*x«^7 : -pm^viTs s^^-r^^t^L/c 
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5 i/y^-)V. 3,-4-Xfl/>yt+y7x^K 2, 3-yhFD^> ( /[b]7 

io sufcu fctxn Tt'^^i, (fD>j^;«, -r^y 

emsi:^ ^y*. ad$*>jb^ 7j<m«^ ->7;i, -hns, 75/* 

15 , -OR\ -COR 9 , -CO,R\ -CONR'R 10 , -N (R 9 ) COR 10 
> -N (R 9 ) CONR'°R"> -N (R 9 ) SCyR 10 , -NR 9 R 1{ \ - S Cy 
R\ -S0 2 NR 9 R'\ -SO J N=CHNR 9 R 10 S:t;-OCONR 9 R 10 (5£ 

hl, 7uv*>m&* mm., mm, hvyjwamtm, tw^mwl, « 
25 $^>m.m, xx7U>ste, n^iwt. if^n^t 

27 



WO 2004/101514 



PCT/JP2004/006983 



*>mm.. ^;u?5>^ 7^>mm, ^H>t©fi, n-twjux 

WNtMU #fg$pt&HftK:ASo ^P«s 7^.#, l#^±©Xj>f>^ 

15 R 3 ^-N (R 4 ) COR 5 (R 6 ^g^$nTfcJ;^7U~;^T^§) 

v -CF,> -CC1 3 ) -COR\ -C0 2 R 9 , -S0 2 R 9 , — SO,N R 9 R 1 
20 ° v -SO,N = C H N R 9 R 1 0 (R 9 R Zt R 10 « » X « H fc o 

■ t*iif , i~6 ©7;w*;p»*fc'tt7i-;v«Tf»*) , 
b<«, i~2{@) 

25 R s ©7x-:;US©$f^b^g^S<hLT> 7x-Jl/S«t§ii 
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3, 4-^5 : l/>^v7i-ik 3, 4-Xfl/>> ! t+'>7i^K 2,3 

-CFj> -CC1 3 ) , -COR 9 , -CO,R\ -SO,R 9 (R 
9 \z . * If f , &km& 1 -v 6 ©T;WVSftfc«7x-;^T^§) s' 

10 Kit 1 ~ 6 ©7;^;n^Any>rave,^5ii oifftis 1 c 

mX\f, 1~6{@, £?£b<&, l~4*@ v <fc9#£U<fck l~2ffi) v .££ 
te7±x;vX£;|#/£T3^ 

(2S, 4S)-2-y7;-4-7MD-l-[[2-(3, 4-/fk>y* 

* >^;W75/-i,.i-^ x^;w7 5 / ] t^jv tr d u p > 
i 2 s , 4 s ) - 2 - i/r J - 4 - 7;^ p - i-[[2-[3-(7 ^;ptj|/*x;p 
. )^>>MM7^J -1.1 -^fJWiW$;] Tiz^tf d u >>> 
20 (2 S, 4 S) - 2 -^77 - 1 - [[2 - (3 - ^77^>lAf )V) 75 7 -1,1 

- p 7 3-M x^;v7 5 7 ] 7-fe?;p - 4 - 7 a tr o u ^ > 

(2s, 4S)-2-'>7y-4-7;i/^-P-i-[[2-(2-7j^a^>y*-r 

J» 757-1, l-^5 : -;HX5 : :;k75y]7-fe^bfP'J^> . 

(2s, 4S)-i-[ {2-^y^M)W^j-i,\-v^)V) x^;P757 

25 ]7'fe5 1 ;i/-2-$/7y-4-7;^Pt!P | J> ? > 

(2S, 4S)-2-->77-l-[[2-(2, 3 -i?t: KP^>7lb]7^>- 5 

- ;W X )W 5 7-1, 1 - ^7- ?M X^;U7 5 7 ] 7±j-)V- 4-7 
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;M-nfcfD»j>>> ' 

R 3 ^-N (R 4 ) COR 5 (RttfW&ZnTh&^TVTV-frmr&Z 
5 xn>g-r&£, 

-CF S , -CCI3) > - C ORf v - COj R V - SQ 2 R% 
-SOj N R'R 10 > -SO, N = C H ,N R 9 R 1 0 (R 9 R tJ^R 1 ° 14 v If. . 

+ ^>SR«$nT fei^ 7 irj^ S ^5^J: D ItftiS 1 iK± (Ma. 

15 VjMFF; 46*®^) T«fc*IXfcCi_-.7^l« -CF 3 ; -CCI3) 

, -COR', -CO,R S s >SO,R 9 (R 9 R R 10 tt , H — X 'tt A. 

, 1 ~ 6 o7)i>*))'&mf/\v7>m : ? L frt>tez>m& -oa«n* 1 to± 

i~6ffl» ff*U<tt, i~4M, «kt)ff*b<tt; i~2{@) 
20 .tfsn, *6K:ff*b.<tt, ite± (fli^tf, i~6«; &&L<\ts i.~4 

(2S, 4S)-2-5>7/-4-7;^P-l-[C2-(4-^5 1 ;l/-l ) 2, 
25 3 -^7^71/-^- 5 — f;W*Jl/fc;l/7S7- 1, l-^^fiWl^7 
5y]7-k^;UtfnUv> 

(2S, 4S)-2-v7y-4-7;^D-l-[[2-(2-lfU^;i/)*;^- 
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. (2 S, 4S)-2->-T/-4-7>*p-l-[[2-(77>-2-^r;i/)*;l/ 

. tf~)V7$J-l, i-V*3:Mx.?-)V7S.rt7-te s ?)l'ttVV> 
X2S, 4S)-2-->7/-l-[[2-(3 ( 5-^?MVW-JV-4- 

(2S, 4 S) - 2 - ^7 / - 4 - 7Mn - 1 - [[2 - (f t7x>- 2 

5>j;W#-;i/75/-l, 1 -5?*3:/W X^)V7^^7^)V- If p.U 

(2 S , 4 S) -1 - [[2 - ( 1H- 1 , 2 , 3 -^>V> U 7 V*-^- 5 ' - -f/W 

io *;ufc;i/75 y - 1 , 1 -^^fjWxwa /] 7-fef^- 2 - ; >ry - 4 

(2 S, 4S)-2->'7/-4-7Jl/tD-l-[[2-(ft7x>-3-^JW 

#;Mfc^75/-l, l-^X^;i/]X^A75/]7-fe^tfPU^> 

(2 S, 4 S) - 2 - 5/7/ - 4 - 7^tD - 1 - [[2 - (5 - /^W7x> 

(2S, 4S)-2-y7/-4-7Mo-l -,[[2-(3-/fM*7x> 

- 2— <;0 #.;i^-;k7S / - 1 , 1 -y^^Wx^75;]7WHD 

20 R 3 tf-N (R 4 ) COR 5 (R 6 ^ IiSntfeJ;^Ml~6©W 

■fl3^«lC*V>T, R 6 ©ff*Ui»K«, imU± <MX& 1~6<S, 

8c 1 ~ 6-(D7M;VSfl< 3 ~ 6<DW-U7)\&)V&1fi&Vf$tl3 P 

(2S, 4S)-2->'7/-4-7;i/^D-l-[ '-(2-&W)V7$;-i, 
l-Vtf-M ^)V7^J17^)VMU\)^> 
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(2S, 4S)-2->7/-4-7JVtn-l-[[2-(3-tHn^-2- 

*w?un>- 2 — iMtuvtf-HTS. /- 1 , 

(2S, 4S)-2-'>Ty-l-C (2-^^p^D/t>A;V^Jl/75>/ - 1 

(2 s, 4 s)^ i-[[2-(i -^;v^d^dA>- i 

5 7-1, 1 - v^^;Wx^;W75 /] TiL^)V- 2 -VT J - 4 -7)VHrp\± 

-;wat©»*tvifli«i»ti/*ttt» itoi (fi^^v i~6i> ^t<n 

1-4®, J;D»*U<tt, l~2ffl) ©*^T«ffc£nTfe«fc^&*»I~ 
15 6 <D7)\s*)VgmL < 3 ~ 6 ©->£ P 7;P*J!14l*^tf6 ft* . 

±E»«©».*UV^Wfeft^»£tT0 , b©^*« , 6n*.- 
(2S, 4S)-2-y7;-4-7MQ-l-[[l-(77>-2-^JW-l- 

^ xf;u7 5 y ] tf p u v > 

. R 3 ^-N.(R 4 ) SO a R 5 T**,^«t*V»T, R 5 ©»^L«TO, & 
20 fcHttfcRW-N (R 4 ) COR 5 •(R B *m»SnTt>«fc^7U-;i'ST?ft«. 

R 5 ^Sm^nTfeJ:V^xP7U-;PST^^«^ £J;tfR 5 ^gi& 

5/^P7;W*;P*T**»&) {C*3tj-^R 5 ©^^L/^^#i:^-Tfe§. • 
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mm. &%m<tfc ftttwafub^ (ra) ®i»^eE«t©^, 

h^J-T >ftffi*]I»SI, T-WH6^©H I V©gXB&lM:«kS, A I DSOfSiS 

10 m^£*^tfe>ns. 

^m^zu. ^mommm, mmm, m&m. mmm. 

. sffl©®»«tcj;oT, §m> ti7±)vm. mtm. mm. mm. m 
Ms %m. mmm. mm. fsi^zmm-r^m^^ 0 mm\. mmmtvx 

25 *»Mft-&*©ifl!«^ fitt, ¥f&> ftS'k tft4«K«SIC«fcD 
~»5 0 0 mg/A/BT&O, «fc D»*'b< \t® 1 0H$ 2 0 0 mg /X/BT 
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, mzyi&<DftmzmM2fti3i^* 

en <Dfc&mt. uT<o~^mmtmz^xmMt^z:tit)^^o 
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5 IDS (1-1) , (1-2) , (1-7) *W4 (1-8) :»«I^a§f. 

«*b£ti (i i) xmt&m (i 1 1) \z i $7 $ >stw?& zft&m (ix)xtt^ 
10 mtzit&mt. im7$>Mm^mmRj&*fT?z.t&T!%z>o z\<d&. t 

o 

d-3) ms (1-4) : 75ys©^S^Mr$x@Tab^, 

C05^«fCOViTJi> PROTECTIVE GROUPS IN. ORGANIC SYNTHESIS, THEODORA W 
20 , GREENE and PETER G. M. TO TS^UfBftCD^^ffiV^ Z\tffiX%Z>^ 

on*® ^xmmtz z\tx, ..lmor^y mm-rzitem (vri x\*k&® 

XtemMLXft?Z\ttfX%, M«-50~50 t CTfi : -5C:<h^Tt^o 
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75 h\ ^DP^>, ^DD*M, 1.2-^DpX^>#3&t»jfBn*. 

0 -KKrCTfro ££#T£<5, HfcM&fcfv R.b^7MWpM*^M 

% ^dd^I/A, u-i?^nni^>fW^n, 0 ~ loot: Tfr 5^1 

•§gltlTH y^DD^^X Tb7.k.H077>^tf 

X© (1-5) Rtf (1-6) : i«©75y***T*fl?&«m) fcb< 
20 ttfl2-&«f (VI I) ; X&R 3 ^S-NHR 4 T?* (VI II) fe b < ttft^ty.U) ft 

V R 3 50^-N (R 4 ) COR 5 , — N (R 4 ) S 0 2 R 5 X&— NR 4 R s 5/fb*a 
^(viii)X«fb^(i)«mT§XSTabSo>^T§ft^t«fct), fflv^s 

, *fto±8fta*^t)#t«!*bT'b«fcv>. 

25 (75y*ft7^WkT**|£) .: 1^075/Sft^-r^b^tl(VI) ! bL<«. 
. it^mmi). X«R 3 ^-NHR 4 T^^^%(VIII)t>b<^k^#l(I)^ 
K R»#5£-.N (R 4 ) COR 5 T$.?>^tl(VIII)XWb^tl(I)fc«T^I 
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ST**. 

■/ _ ■ 

7 5 VfcKJ&om t LT, 7 s s)i>>7 u U ^7y;k7'D S K^CDT;> 

5 , i***tj-x h;i/x>, %m?.?-)i<mmft>n, so~ioo < c Tff -5 

10 7.5 Kft£j£©B<j©MtLT, 09*«, l-^>l/KU7l/U;i/XX5 1 ;i/ 

#ppx*X HJ-^^f^ATS h\ rK7t F077X i^^-frX 
15 7aHteJS«, *;P#>«i:tt*«^(|&ffiviTff3Jlit) 

T^s. ifcMi^Slfctt, i-x^;i/-3- (3-> ? ^5 L ;i/7syypH;u) #;w#>> 

-f 5 H ^y^DA^^5tjK^5 ' ^7 xx;WC*ifcU -floa- 

ts %)Vtf^)V*JjS.?y~)l'fW&Vf.bn> j^S^DTl-t:HP.+^>V 
h U7l/-;k kH.p^VX^^>>r 5 F»©ffittflSW*'^^*Ct*«T**. 
20 coK^fcftffl-rsiFiiii.bTttv ^no^^x ^ppsj>;i/i % 1,2-^^p 
PX* X N, N-SJ^WI^ATS h\ fh7kHD77 X h )V 

xx «x^;^^fe»n v sjs«-5o-5ot:TfT^^«h^T^. 

25 A, 2-X^A^>^ij^A^<D^tl^Xtt7jC^b7"hU?7A > &K#U- 
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;*:?X ^DD«, N,N-^^W^T^ H, wpxx %mx.?-)V^tf 

m^Tftozttfrg. tmomthxte, huxwsx sMvyntrjv 

5 X^75>4^75>^ 2-Xf;i/^1t>^hU^A, 2-X^;i/^-9-> 

tfsns. ... 

p y K#©7 5 / #;i/#x;t/A §-rf H £jp v?T7 vA<? T.^ J 

X hJHX IWl^WSWSn, SJ5tt-5 0-1 0 0TO5i:t)JJ 

i 5 h u "OJUs 2 - x^M^ft* u & kmoGmmmxitfimx u 

b < fctttS&ft (VI I) , X(iR 3 ^-NH R* T'&Zit&W (VI II) L < 
<I)*J1K R'#-N (R 4 ) SO,R , 7'*.*fl5^miI)Xttft^pfc|iaft 

20 Tsig-efc s. wfcfck tji^x;^ a y f <h 75 >fcmn*% V* S £ <hTX 

25 UX3MU75X v-f V7 ? Dtf;l/X5 1 ;U75>^075>^ 2-x5MI/A*+f-> 
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(7AS1$*7)V ! *)V{£ttt&) :09A«, 1$©75 T^fbMKV 
I) &L<fcMb£tKVII), XttR , *^-NHR 4 TS5^«J(VIII).t>b<tt^' 

5 ffl^s^ttii&^R^fcbTraig- (1-1) (i-2), ( 

1-7) (1-8) T»«l/^iHftO*aft«l»TN-7^II. 

3Mfr££«j£r<& jit 

mxW7$;<t\z&K)N-T)\<*MkT%zt&'vg%o cn 

h U $&> fcmfc^SftVmi- h U *A, h U 7-fe h*^*^*?*^ h U 
15 ZbffiT*%%>. 

(75 Hft^N-mjWfct'SM) : R 3 ^-NHCOR 5 t^5^i(V 
III).XfiMfc£«Kl)£JHK R'^-N (R 4 ) COR'T&M^WlOX 

.75 nmtf ens. ccR^fc^-rsjsjitbTtt, nj-^^^w 

75 h\ fh7kHD77>, ^^>^We>tl> £Jfc«-50~50 < CTfr 

25 U;i/tf>75 H#*N-7;W*;Wbt"**tt) :R s ^-NHSOjR 5 ^ 
*iflSfc«(YIII) XfcMb#»(I)£Jfl^ R 3 «-N (R 4 ) SO^ 5 ^^ 

«mioxtt^«(i)fc«* , r*ia-r! : »*. 
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^xf;P7^*;K*^-.w hit* 

10 D77X ^*^>^*^&n>.^^-60^B0^T!ff'5ca:*«T*sii 
IS. (1-9) » (1-10) (1-1 1) : tfPU^>^2ffiMST« 

15 N,lh^5 i JV*;WA75F«^Wr&tU SJS«^50~50t:Tff5^4:^^^ 
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C^-A2] 





(IX) 



of 




10 



*xmt. v7$>Mu)*mntvw&mRb®^rc7$>fc(m£t£te 

«v PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA W. GREENE and PETER 
G. M. WU lSmztm<D-%m*m^ZZttfT?%Zo ' WX\& Rb^terK/h 

. p u h\ h 'J^^D'J h\ o--ha^>if>x;i/7x-;i/^DU 

h^MK ^od^^x ^pptM/A, fh7k 

25 SjS«-50-100 < CTKJ^*ff'5c:«h^T-^§. 



©5%5£-N (R 4 ) COR 5 , - 



N (R 4 ) SOjR 5 , -NR 4 R 6 £j&i5frr3. 
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ftAtffc^COJCfcVvcfc'j^-N' (R 4 ) COR 5 , — N (R 4 ) SO t .R 6 
^«-NR 4 R 6 ©^ X+-Alf^cII (1-5) j&Wi (1-6) 

5 izumznttm&u&GttTsmtz - 



I,, ; 



10 R-^CN R- X X NH2 

R R 2 

(XII) (X) 

{5£*, R'. R'&tfXfcJu 'l9BtHaW6T?.*S. RMcliUTtt, MSB© 3 
15 ^-CH=CH-R', -C = C-R 7 ^Vi««^$nTt>J:ViAx.DT.U-;V 
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. #%M 1 

5 (2S, 4S)-l-^qP7-fe5 1 ;P-2— >7y-4-7;^0lfPU> 5 >0^ 

W00238541 IZtm^nX^^m^^btc ( 2 S , 4 S) - 2 -75 y #JI^XJU- 4 
-7)l^p£PU^>1fii£& (43. Og) £N, N-^^;U*^A75 H (255mL) twW 

U ^Jc-^ii^T^bfco ^ nny^J^nu b* (22. 3mL) 3— §adn];5L 1 o#f£ 

7 2 < Ctc:^^e, h UX^;|/7$ > (74. 7mL) £ 1 MTiTFUto H 

10 iz, mu^-7-+2x:\zm>m^i^m^Lrc a mtyr^fr (28. 2g) 

*^5^TiD^ mizm.LtCo 5 0m @ftbfc£«£zk (lOOOmL) (50 
Og) ; 5&>6»fe***lC»>^ *ftHLfdg^^«U (400mL) T?15fe^b, 3£*&bT$&& 
«<^S<b^ (41.94g) mtco . 
MS(ESI pos.)m/z:213([M+Na]*). 
15 HRMSCBSI pos.):calcd for Ct 1^ C 1FN 8 ONa CU+Na] * 213.0207, found 213.0201. 

'H-NMR (300MHz, DMS0-d6) 5 5. 50 (1H, d, 1=51. 8Hz) , 5. 02-4. 96 (1H, m), 4. 51 & 4. 39 (2H, ABq. , 
J=14. 2Hz) , 3. 97 (1H, dd 1 ike, 1=23. 6, 12. 4Hz), 3. 76 (1H, ddd, J=39. 3, 12. 4, 3. 4Hz), 2. 6-2. 3 
(2H,m). 

20 (2 Si 4 S). - 2 ~ V7J - 4 -7)\#U-, 1 -[[2 - (3, 4 -^^U->v^>^> 

75 y - 1 , i ~$>*f ;M xw7$ y] rt^Ptf a u 

(1) [2-(3, 4-y^l/>> ? ^>^>V > -i';W75y-l, 1-y^WlW 

1, 2-i>75/-2-^W7°D^> (298mg) ^DO^^> (3.4mL) \zmMU 
25 3,4- ^Vy-J^r^y^y^M )W o U H (312mg) £'>l/foiP;2L *ft 

• ^lO^Wlfci, MTlOSHHBMtUfc. 5MW»U Ji&lc^x^ 
;ix-tMU (i5mL) &jjn*fc& »T6M«M£ (iobl) SiTUfc. wmfefr 

»-7Kli»l-f^ (15mL) T»Lfco 7Kffl£2fc?m 5M7Ki?^hU7A7K 
W.(12mL) £JP;L ^DD^l/A (20mL) TfftffiOfc. &f±J$£»«T^*:>7A 
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Tssm ^mi^mihx^rmu mmmmtvximik-sw (349mg) & 

MSCESI pos,)m/z: 237 ( 04+H] * ) f 259 ( [M+Na] + ) , (ESI neg ; )ra/z:235((M-l] ). . 
'H-NMR (300MHz, CDC1,) 61. 34(1H, dd, J=8. 0, 1. 7Hz) ,7. 31 (IB. d, J=l. 7Hz) , 6. 83 0H, brd, J=7. 
5 9Hz) , 6. 66 (1H, brs) , 6. 02 (2H, s) , 3. 30 (2H, d, J=5. 8Hz) , 1 . 32 (2H, brs) (6H, s) . 

(.2) <2S, 4S)-2-->7/-4-7;^a-l-[[2-(3, 4-*?U>z?** 

. [2 - ( 3 , 4 ~*7V>*M*&«2?M-M 7%/^lr 1 -p^M^VTB. y 
(242mg) **?V-)V (7.3djL) \Z®MV, m&X(2 S , A S) - V-2un7i&)V- 
10 2-^!fy-4-7;i/^Pfc!oUv ? > (98mg) i3^b*U^7A (127mg) £iu*.T3,B 

- (jmmm ; ^no^M : *$J—)V: 2 8%T>«TtK^= 3 0:1:0. 
1) "dtSSU «T J E;V7TXitTMftfrtl (174mg) 
MS(ESI pps.)m/z: 39 1 ( (M+Hl + ) , 41 3 ( [M+Na] * ) , (ESI neg.)m/z:389([M-l]-). 

15 HRMS(ESI pos.) :calcd for. C 19 Hj 4 FN 4 0 4 [M+H] + 391.1782, found 391.1764. 

'H-NMRftOOMHz, DMS0-d6) 6 8. 08 (1H, m) , 7. 44 (1H, dd, J=8. 1 , 1 . 7Hz) , 7. 39 (1H, d, J=l . 7Hz) , 6. 
97 (1H, brd, J=8. 1Hz) , 6. 09 (2H, s) , 5. 49 (M, brd, J=53. 2Hz) , 5. 00-4. 93 (1H, m) , 3. 96 (1H, dd, J 
=23. 8, 12. 6Hz), 3. 74(1H, ddd, J=39. 3, 12. 8, 3. 6Hz) , 3. 52-3. 26 (2H, in), 3. 24-3. 16(2H,m), 2. 6 
, 2-2. 26 (2H, m) , 1 . 98 (1H, brs) , 1. 01 (3H, s) , 1. 00 (3H, 

20 mM2 

(2S, 4S)-2-^7y-4-7;^P-i-[[2-[3-(^;V7s;w*x;i/)^>V': 

(1) [2-[S-(*?)\/Zm~)V)^> s MM7$.J-l, 1— ^^Wx^VTS 

25 3-(^W7>;^x;i/)^>^^77i/^F (296mg) £7izh> (3.0mL) tC!i?SU 
^TThUX^;U75> (206 /iL) Zin%-tco '>77;i#7D'JF (139mg) ZlMZfc 
®C7"feK> (3.0mL) ifit3Sfl« £«£METMU B 

gkl^pntfJW* (5.0mL) ZtoXfa 7k&T> 1, 2-V75.J -2-*=f-)V?UJVs 
(296mg) £Jn*_, 1 0»fci, m^.\zmVX2 0#F»£Uco 
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"RWIU ft%tlM&0B£i?X& : )VX-T)V (20mL) %mXtc. *#T> 6Mg&7ti$£ 
(8.0mL) *m%Xffltl>tc& £^£#fibfc. zkfflfcSMtflKb^hU? 
AtKW (8.0mL) a^T, >7PD*;i/A (20inL) T}*ffl§3|3fTofeo 

. «t^^at^^ mmzmiLTmrtm^ mnmmzsvxiffr 

5 #7A7PT h^7^f- (Jmfm-, 7PP*;kk : MS—fr : 2 8 %7>«77jc 
. M=l 5 : 1 : 0. 1) rmmU «$»ff£LT^fc£#l (225mg) 

MSOBSI pos.Wz: 271 ([M+H] + ),293([MWaJ +), 541 ([2»iHD 4 ), (ESI neg.) m/z: 269 
(OH]"). 

. 'H-NMR (300MHz, CDC1 3 ) 5 8. 35 (1H, brs) ,8. 13 (1H> d, J=7. 8Hz) , 8. 08 (1H, d, J=7. 8Hz) , 7. 68 (1H, 
10 t, J=7. 8Hz) , 6. 95 (1H, brs) , 3. 35 (2H, d, J=5. 6Hz) ,3-10 (3H, s), 1. 35 (2H, brs)/, 1 . 20 (6H, s) : 
(2) (2S, 4S)-2-^7/-4-7;i/^P-l-[C2-[3-(^;i/^fc;W 
^>"M M 757-1, 1 - SW^M X^;W75 A 7"&)V\Lu >J ~7>©£j& 

(2) tmm(D^mX'i2-[3-(^)V7,)V^)V)<y^MM7^y-l, 
. l-z?^Mx^)l7$> (210mg) £(2S, 4S)-l-7PP7-fc^-2->'7/ 
15 -4-7;i/JrntfD'J.^> (67mg) *m^T)m7VV7r7.thTMi\&%0 (113m 
g) . 
MSCBSI pos.Wz: 425(M + ),447([M+Na] + ), CESI neg.)m/z:423([M-l]-). 
HRMS(ESI pos.):ca!cd for C I9 H, 6 FN 4 0 4 S Ml* 425.1659, found 425. 1646. 
. . 'H-NMR(300MHz, DMS0-d6) 58. 60 (lH,m) , 8. .36 (1H, brs) , 8. 19 (1H, d, J=6. 8Hz ) ■, 8. 08 (1H, brd, 
20 J=7. 5Hz), 7;.76(1H, brt, J=7. 9Hz) , 5. 49 (1H, brd, J=53. ?Hz), 5. 00-4. 92(lH,in), 3. 97 (1H, dd, J 
. . =23; 9, 12. 4Hz) , 3. 87-3. 18 (8H, m) , 2. 62-2, 26 (2H, m) , 1 . 96 (1H, brs) , 1. 04(6H, s) . 

(2S, 4S)-2-v7y-4-7;^P-l-[[2-(2-hU7;^D^;i/^>V* 

-r;W75y-i, i-v*^mx?)V7^A7^)v\zu^j><d&$l 
25 (l) .(2-75/-2-*W-::/p£;W-^ 

m 

1, 2-zS7$.;-2-*^)l'7wVy (2.42mg) £^h5t:KP77> (50mL) » 
#U Wtlsfc »bS))t^ ^-tert-7W^-^-h (3. OOg) (Dxh^k 
Fp75> (lOmL) M£5^1/WT^Uio £f^£»T3 Oi»im 
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«£MET«ltU Wt^X^Jl/X-T-;i/ (50mL) tkWMt 
(50mL) SJq^i^bfe, *ffitt5MzK^fl^hU^AzK^ (5mL) ^PPxjvU' 

, a (30mD •vm^mf-Dtc mmm7m&i-bvv&imm> mmzmii, 

T^JETWU IfcfeWibT^bStJ (2.44g) 
5 MSOESI pos.)m/z: 189(I>1+H1*), 211 (W+Na] + ) . 

•H-NMR (300MHz, DMS(H6) 56. 70(1H, brt r J=6. 1Hz), 2. 80(2H, d, J=6. 1Hz), 1.38 (9H, s), 1.30 
(2H,brs),0.92(6H,s), 

(2) (2S, 4S)-l-[[2-,(tert-^h^v^fc;i/)75y-.l, l-v*5\ 

M ±?)VTA A 7-fe»- 2 —>7/- 4 --ymv tf a u $>><9&tfc- •' ; ^ v 

10 (2-3; 4S)-l-#P07i^;i<-2^^^ 

<h(2-T5y-2-^W-^Ol£;l/)-^;i/;\^>#tert-^;PXXT-;P (1.88g) 

(20mL) {C^U 3£{b*U£A (0.83g) £iD*T^T-HftJf#Lfc. 

b^7^- <MWM ; ^pp*JUA : : 2 5 %7>^x77K«= 1 0 

15 0:2 : 0. 2) «^bfco (2-75/-2-^;U-yPm-^A^>^ter 

7\iVU77> (30mL) IClIU ^-tert-^Jk^-^v-h (1.09g), 4-^ 
9VI/75 / ¥ U 5» ' (1 2mg) 0. 5M tf&ffcf h U £ AtK^ (lOmL) §jQ^T^a-e 

2 mm&htzo mmz'mtx.^v ism tmupm (somD ^n^m^ m 

77mm=l 00 : 2 : 0. .2)*C««U «fe7^77.X<i:LT»fb^l (1.08 
g) 

MS(BSI pos.)m/z: 343 ( [M+H3 * ) , 3 65 ( ftl+Na] + ) , (ESI neg.)m/z:341([M-H]-). 
25 HRMSOBSI pos. ) rcalcd for C, 6 Hj 8 FN 4 0 3 D«+H] ♦ 343.2145, found 343. 2134. 

'H-NMR (300MHz, DMS0-d6) <56.64(lH,brt, J=6. lHz),5.48(lH,brd, J=53. 5Hz), 4.97-4. 91(1H, 
m),3.91(lH,dd,J=24.6,12.5Hz),3.71(lH,ddd,J=39.6,12.5, 3.5Hz),3.38 and 3.23(2H,AB. 
q, J=16. 5Hz), 2. 87(2H,d, J=6. 1Hz), 2. 60-2. 25 (2H, m), 1. 76 (1H, brs), 1. 38 (9H, s), 0. 94 (6H, 
s). 
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(3) (2S, 4S)-l-[(2-75/-l, l-P^)V)X^-)V7^A7±^)V-2 

(2S, 4S)-l-[[2-(tert-^h*5^;Wty.W7$y-l, l-^Wx 
, ^l/75/]7^»-2-^7/-4-7;i/^atfDU^> (lOOmg) §S^X5VK0. 
5 ^D-KMFU iMW-SWfex^MSK (0.5mL) &10ATttT4«WliB^lyfc. #r 

MSCESI pos.)m/z: 243([M+H]-), (ESI neg.)m/z:277([M+Cl]~). 
HRMSOESI pos.):calcd for C, ,H, 0 FN 4 0 i Ml* 243.1621, found 243. 1639. . 
'H-NMR (300MHz, DMS0-d6) 5 8. 61 (3H, brs), 5. 57 (1H, brd, J=50. 7Hz) , 5. 11-5. 04(lH,nO, 4. 32- 
10 3. 72 (4H, m) , 3. 21 (2H, s) , 2. 58-2. 33 (2H, m) , 1- s) . 

(4) (2S, 4S)-2->'7y-4-7;^P-l-[[2-(2-hU7^P^W 

i>*M)V) 75^-1, i -swva x^;k75 A y*&-mlxl u isycosfc 

(2S, 4S)-l-[(2-75/-l, l-z?*^Mx^)V7^A7tt)V-2-\ V 
7;-4-7)V*U]duWy2W®& (84ng) §^MM75H (0.5mL) « 
15 i?U *&T> HJX3^75> (11UL) fcfiSTLfc. Wv'WlC2-(b:U7 

;^P;WV)^>y^;P7DUK (50mg) £;ta;lTi o^ftljtm ^ttc#mi>T- 

M^tfco »u i o h u ?^7mmtma-m7k(D 1 : 1 mem 

(20mL) feto^-Ofm TOxW (20mL) T^fcHDfc. tttH^^^K (20mL) 

T2H^U ««T^'>7AT!^l!i^, i^J£MbT$cjCTi^U »7 
20 ^l/7rXi:bT^ft;^ (68mg) .£#fco .. 

MS (ESI pos.)m/z:. 415 ( [M+Hl * ) , 437 ( Dd+Na] + ) , (ESI neg.)m/z:413(M'). 

HRMS (ESI pos, ) : cal cd f or C, , H, , F 4 N 4 0, CM+HQ + 41 5. 1757, found 415. 1753. 

'H-NMR(300MHz,DMSO-d6) 68. 36(lH,m), 7. 76(1H, t,.J=7. 6Hz), 7. 73 (1H, t, J=7. 3Hz), 7. 65(1H, 

d, .1=7. 6Hz) , 7. 65 (1H, d, 1=7. 5Hz), 5, 49 (1H, brd, J=53. 2Hz) , 5. 00-4. 92 (1H, m) , 3. 94 (1H, dd, J 
25 =23. 7, 12. 2Hz), 3. 72 (1H, ddd, J=39, 6, 12. 6, 3. 4Hz) , 3. 52-3. 26 (2H, m) , 3. 25-3. 18 (2H, m) , 2. 6 

2-2.26(2H,i),1.05(6H,s). 

^3SM4 

( 2 S , 4 S) - 2 -i/7S - 4 - 7;i4*P - 1 - [[ 2 - ( 3 - tf U V)V) K)V#-)V7^ / 
■ -1, l-^5 1 ;Wx^Jl/75/]7-feWtfPU^>©^ 
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(2.S, 4S)-l-[(2-7^y-l, 1 -^^WXW= ;] 7t^H 2 

ry,--4--7;ktDtjpu^>2iawfi aoomg) s^^wyi^y^H (o.sil) « 

#U*3tfK h'JX^P7S> (177 aL) ^STfbfe. *#t. mmzzaf-M* 
7 P U HISK (51mg) *iH*fc& 3BCS?^;W^PA75 H (0. 5mL) fciuAT 1 0 

Ml^KOl : l.ig^ (20mL) ^Jn^T^^v ^PP*;PA (25iii) T^ffi^3© 

2 %%T>*-7im%L=2 o : l : o.: : d rmmv, mmmmtCx^t 

10 • (23fig) £#fc> ^ - ; '." 

MS (ESI pos. ) m/z : 348 ( Dtf+H] + ) , 370 ( DU+Na] + ) , (ESI neg.)m/z: 34fr(BH]-). 

HRMS(ESI pos.):calcd for CnH^FNsO, IM + 348.1836, found 348.1831. 

'H-NMR(300MHz, DMS0-d6) 6 9. 00 (IB, d, J=l. 6Hz) , 8. 70 (1H, dd, J=4. 7, 1.6Hz), 8. 46 (M, m) , 8.' 

18 (1H, dt, J=7. 9, 2. 0Hz) , 7. 51 (1H, dd, J=7. 9, 4. 8Hz) , 5. 50 (1H, brd, J=52. 7Hz) , 5. 00-4. 92 (1H, 
15 m),3.96(lH,dd,J=23.8,12.3Hz),3.74(lH,ddd,J=39.6,i2.5,3.5Hz),3.48 and 3.30(2H,ABq, 

J=l 6. 6Hz) , 3. 28-3. 22 (2H, m) , 2. 60-2. 25 (2H, m) , 1 . 06-1. .03 (6H, m) . 

(2S, 4S)-l-[(2-^>tf>^)l/fc;P7^/-l, 1-^)1^75/] 
7^)V- 2 -z/7J - 4 - 7)W"P tf P U 
20 (2S, 4S)-l-[(2-757-l, 1 -^9 1 ;Wx5 1 ;i'7$y]7'fe5 L ;i/-2-^ 
7/-4-7Jl^Pt?PU> ? >2$g$ig (95mg) £N, N-SWVWPitfS F (In. 
L) '-fcWKU 2k#L;fco h>Jx^;l/75> (0.13mL), ^T^>if >X>Wcyi^ D U 
F (48mg) .ON, ■ I* (0.2mL). »S0tSJn^ *ftT3 0#Wft 

#Lfc. £J»Cgt^x^ (30mLK 10%»7K^hU7A7K« (lOmL) MM 

25 ^a^k (2omL) sjp^T^ufc. mmmmmm^h u 2 tagftf&t 

BjULTWETMfcU &£7^)U777iLT^b£tl (90mg) 

MS (ESI pos.) m/z: 383(fjM+H] + ),405([M+Na] + >, (ESI neg. ) m/z : 381 ([M-H]"). 

HRMS03SI pos.):calcd for C 17 H 24 FN 4 0 3 S [M+H]* 383.1553, found 383.1551. 

'H-NMR (300MHz, DMS0-d6) 6 7. 82 (2H, dd, 1=8. 1 , 1 . 9Hz) , 7. 67-7. 55 (4H, m) , 5. 49 (1H, brd, J=53. 
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OHz) , 4. 98-4. 92 (1H, m) , 3. 87 (1H, dd, J=24. 3, 12. 1Hz) , 3. 66 (1H, ddd, J=39. 4, 12. 5, 3. 4Hz) ,. 3. 
33 and 3. 1 8 (2H, ABq, J=l 6. 5Hz) , 2. 63 (2H, s) , 2. 53-2. 30 (2H, m) , 0. 96 (6H, s) . . 

(2S, .4S)-l-[[2-(N-^>if>7.;^n;l/-N-^;W)7^>-l, l-V* 

(2S, 4S)-.l:-[(2-><>i?>x;Pfc;i/7.5/-l, 1 -SW;W 31^75 
7] T&)V- 2- : s7J ~ 4 -7)VtU tTp U (57mg) t h U 7i"J^7^> 
(59mg) ^h^tH077> (3mL) \Z®ffiU mMX*?J-)V (0.009mL) trJX*? 

ivrwtDvtfx^v- v (4 o % h)te>m&t lt 98mg) %ix\7Uto m^-^m 

10 #U M^MffiT@*b^-.^^U*dr;i/^^A^P > 7h^7^'-- (SWISS; 
^DOstUPA : *9S~J\ti 2 5%7>t-77j<«=l 0 0 : 3 : 0. 3~1 0 0 : 
5: 0. 5) "dSglU ilfe7 ; E;P7TX«hbTMfb^ (25mg) £#fco 
' MSCESI pos.)m/z: 397(0l+H] + ),419([M+Na] 4 ) , (ESI neg.)m/z:395(ftHQ-). 
HRMSCESI pos.):calcd for C 18 H J6 FN 4 0 3 S DHflT 397.1710, found 397.1718. 

15 'H-NMR (300MHz, DMS0-d6) 6 7: 79 (2H, brd, J=8. 4Hz) , 7. 72-7. 60 (3H, m) , 5. 49 (1H, brd, J=52. 7H 
z),4. 98-4. 92 (1H, m) , 3. 94 (1H, dd, J=24. 1, 12. OHz), 3. 70(lH,ddd, J=39.5, 12.5,3.2Hz),3.46 
and 3. 30 (2H, ABq, J=17.4Hz), 2. 92 (2H, s), 2. 78 (3H, s), 2. 60-2. 26(2H,dO, 1. 07 (6H, s). 

. -(2.S,.. ; S - % -llfc-te*-*,?;*}*!^) 1, 

20 m x^ji/rs A 7-fe^u- 4 -^mu\iu u ¥>oy&fc 

(2s, 4.s)-i-[(2-7$y-i, i-^^;Wx^;i/7$/]7t»r2-'> 

TS-4-7jWu¥W)zs>2iMM (315mg) 1 4-5/77 ^>X7;i^tH (131m 
g) ^DD^l/A (5mL) l«U ^T3 0#P B »Ui„ h>J7irh^>7jcm» 

^^-hu^A (424Eg) ^ipitv mzm^x3 oftrmftistc mmz#uu*)v& 

25 (50mL). 1 0 h U ^ A7K» (20mL) W^P^K (20mL) £;to;LT# 

2 5 %7> ; EX77J<«= 10 0:3:0. 3-100:5:0. 5) TffSSU Mfetf 
AtLTimibmi (217mg) £#fco 
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MS (ESI pos.)m/z: 358(M + ),380(DMa] + ), (ESI iieg. ) n/a :-356 ( Of-ffl-) . 
HRMS(BSI pos.):calcd for 0,9^^50 {M+HT 358. 2043, . found 358. 2044. 
'H4M(300MHz,-DMS()-d6) 6 7. 77 (2H, d, J=8. 4Hz) , 7. 54 (2H, d, Jf 8. 2Hz) , 5. 49 (1H, brd, J=52; 8 , 
Hz) ,4. 99-4. 93(lH,m) , 3.89(1H, dd, J=24. 1; 11. 6Hz), 3. 68(lH,ddd, J=39. 6, 12, 4, 3. 3Hz), 3. 3 
5 2 and 3. 1 7 (2H, ABq, J=16. 3Hz),2. 60-2. 25 (4H, nO , 0. 98(6H,:s) . 

mmms • • • - -r •;• . ■ .;• ^-y^ ■ . 

(2 S, 4 S) - 1 - [[2 - [H-^MJV-N-U -^7J^Jm 75 /- 1,1 
r^]jLf^3/]7^h 2-^/-4c^0KD!j^>(^ , 
•(2 S, j4:S)^2-^/-.iL-^[C.2 H4..r^7/^^)T5/-1. 1-^^ 

10 T1&)lrr 4 -y)UtO tf O y .5?>, ; (62mg> : E? DJfcJkk (l. OmL) 

K38IBU HJX^;i/75> <24jtL) ^W/WniJH (62mg) 

HO« (200 ML) «fiK*SSTLm ^MT»2W^Ufco 2k#T> 5%»fcm 
^'hU^isJd^tfianS^fi*©! : (20mL) £il]&T«8!& Sil» (25 

mL) TttlfSb^o i*Hi«S7K (20mL) MMm&Mfc (20mL) -«&»U 

15 ^>£AT?f$», W«iJlTSET«bfc. W«y'J^7 
A^n?h^77i- WM;^aa»A: ^/-;i': 28%7>«7tJ<» 
= 30 : 1 : 0. 1) TSfiKU m&r^Vyr^thX^t^m (6lmg) 
MSflBSI pos.)m/z: 462(rj+H] + ),484(rj+Na] + ),(ESI neg.)m/z: 460(01-1]-). 
HRMS(ESI po.s.):calcd for CjeH^FNA M + 462.2305, found 462.2307. 

20 'frflMR (300MHz, DMS0-d6) 6 7. 88-7. 72 (2H, aO , 7. 60-7. 20(7H, ; in), 5. 61-5. 30(1H, brd, J=51. 8H 
z) , 5. 08-4. 92 (1H, m) , 4. 81 (2H, brs) , 3. 89 (1H, dd,. J=24. 0, 12. 5Hz) , 3. 80-3. 54 (1H, m) , 3. 50-3. 
20 (4H, m> , 2. 60-2. 25 (2H, m) , 1 . 1 1 (4. 3H, s) , 0. 85 (1. 

M\$m& 1 H-NMR X®mmfc$MMLtz, fflffiii?*9>M\Z-#&m& Qffi 
■ 5 : 27?»ofc. DMSO - d6 »*» 1 0 OX:£r)m?Z>Zt\Z&r), mct&ffi&fi&ZZ. 

25 t®mvit. , . . 

(2S, 4S)-2-zy7y-4-y)V^U-l-[[l-(yyy-2-^)V)~l-^M 

(1) ci-(7^>-2— r;i/)-i-^;u]x^75>o^^ 
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2-7D-hV;l' (2g) £M<X> (136mL) Mb, *^;l/?^>£A 

k (3M / ^x^x-T^^ai.M) zmvtco ^wzT?7mmm$m 

l^tfci, Mf£^^^tTX^y-;i/ (13. 6mL) £®o < DiTFLfco iiMSr-fe^K 

5 (JlliM; ^PD^UA: 2 5%7> : &X77.I<«=6 0:1:0. 

1) -ei#®[U mWtlS<t bX^Mit^} (131mg) 
MSCESI pos.)m/z: 126(BJ+H3 + ), 109(111-^]*). 

'H-NMR (300MHz, CDC1 3 ) <5 7. 35 (1H, dd, J=l . 8, 6. 9Hz) , 6. 30 (1H, dd, J=3. 3, 1. 9Hz) , "6. 22 (1H, dd, 
J=3.3,0.9Hz);i.62(6H,s). 
10 (2) (2S, 4S)~2-*/7/-4--7)V*U-l-[ll-(77>-2-'t)V)-l-* 

mtmi (2) «h«©^T[i-(7^>-2— r;w-i-^;i/]x^;i/Ts> a 

lOmg) t (2S, 4S) -l-^ODTWl/-2—>Ty-4->';^PbfDU> ? > 
(67mg) m^xmirt&mmtCTmm^ (20mg) £#7c. 

15 MSOBSI pos.Wz: 302 (OWNa]*), (ESI neg.)m/z:278 (BKT). 

HRMS(ESI pos.):caIcd for C 14 H, 8 FN 3 0 2 NaDM+Na] + 302. 1281, found 302.1277. 
'H-NMR (300MHz, DMS0-d6) <5 7. 55 (1H, dd, J=l . 8, 0. 9Hz) , 6. 35 (1H, m) , 6. 21 (IH, dd, 1=3. 2, 0. 9H 
z) , 5. 40 (1H, brd, J=50. 8Hz) , 4. 95-4. 87 (1H, m) , 3. 84 (1H, dd, J=23. 9, 12. 6Hz) , 3. 61 (1H, ddd, J 
=39. 6, 12. 5, 3. 3Hz) , 3. 21 and 3. 02 (2H, ABq, J=16. 0) , 2. 60-2. 22 (2H, m) , 1. 44-1 . 32 (6H, m) . 

20 mfiffl l 0 

(2 S, 4 S) - 2-^7^-4-7;^P- 1 - [[1 - 3 

(1 ) [1 - (ft7x>- 3 M ~ 1 ->f^]lW5 >©^S 
a&WfifbfeU^A (5. Og) ^Tf7tHP77> (40mL) lO^®^ ^MT-W^ 
25 bfc. F 7-f 7,&tf7-fe h >HJ:5W> iSiC^M^ fl. 2M / yi 
^JWX-x;i«tl6.3mL) *y>o<D«TU 3 0#ffB$#WL, MgfcTH©®S 
^t, 3-y7;ft7x> (710mg) ©fh7tKD77> (l.OmL) flSfiKSSSTLfc.- 

LWe>2 5%7> ; ex77j<« (12.5mL) ^fTFUc.. fflSStt**7-< h&ffiUTfiBS 
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u #£n&»£^x3^i/x--x;i' (25mD iz&zmzff^ mm&s&a&&k 
(2omL) i*mm a&MM^w^*^ * 

MS(ESI pos.)m/z: 142(Da+H] + ), 164<ftl+Na] + ), 125(Da-NH 2 ] + ). 
5 'B-NMR (300MHz, CDC1 3 ) 67.27(lH,dd, J=5.2,3.2Hz),7.13(lH,d, J=1..4Hz), 7.ll(lH,dd i J=3. 
2,1.3Hz),1.49(6H,s). 

(2) (2S, 4S)-2->'y/-4-7^D-l-[[l-(^7a:>-3^JW-l 

mmi (2) t^«[i-(ft7i>-'3-#)-i-^]i^7s> ■ 

10 (174ing) £ (2.S, 4 S) - 1 ^$un71i&)W-2 ^7/^4-ymt2\fpVP 

> (106mg) *m*Ts tmmWlKtlsT^kem (80mg) £#£o 

MS(BSI pos.)m/z: 318 ([M+Na]*), <BSI neg.)m/z:294 (OH]"). 

HRMS(BSI pos.) :calcd for C, 4 H,,FN 3 0NaS|>H-Na] f 318. 1052, found 318. 1060. 

'H-NMR (300MHz, DMS(H16) 5 7. 45 (1H, dd, J=5. 0, 3. 0Hz) , 7. 23 (1H, dd, J=3. 0, 1. 4Hz) , 7. 13 (1H, 
15 . dd, J=5. 0, 1. 4Hz), 5. 40(1H, brd, J=52. 1Hz), 4. 95-4. 87(lH,m), 3. 82(1H, dd, J=24. 1, 12. 4Hz) , 

3. 60(1H, ddd, J=39. 7, 12. 4, 3. 4Hz), 3. 18 and 3. 00(2H, ABq, J=16. 1Hz), 2. 56-2. 22(2H,m), 1. 

40-1.35(6H,m). 
1 

(2S, 4S)-2-^7/-4-7;^0-l-C[2-(4-^5 1 ;i/-l, 2, 3-^7 

20 zrr^-)V^5-i)M)V^zjvr^/-i, l-^^wxwT^yij-fewtfn 

(1) [2-(4-^;l/-l, 2, Z^7V7 s /-)V-^-^M-l, -1-&*?M 

mmi (i) tmwiiZ4-*?)v^i, 2, z-^yvT^-iv-s-jim-w 

25 PUH (304mg) tl, 2-^7^/-2-^)Vfu/^> (329mg) ^m^XM^Wn 
MtLTimikGM (338ig) mtc 
MSCESI pos.)m/z: 215 (CM+H] + ), (ESI neg.)m/z:213 (M"). 

(2) (2S, 4S)-2-v7y-4-7;i/^P-l-[[2-(4-^W-l, 2, 3 

-rrvyV-fr- 5 — ov) #;i/fe>KTi£ y - 1 , i -sw;M x^;i/7 s /] 7-teF 
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mmi (2) tm0jmct2-u-*?)]ri. 2, z-j-jyj^-h-*- 

^M%m<=-)V7%J-\, l-»;Wl^75> (256nig) t (2S, 4S) -1 
-^DP7ir5 1 ;V-2-'>7y-4-7;V^DtfD'J> f > (103ms) SJBVVttl&T^U 
5 7T*tVT3mm&®i (107mg) 

MSCESI posjm/z: 369 (IM+H] + ):, 391 (Bl+Na] + ), (ESI neg.)m/z:367 ,(DKT). 
HRMS.(BSI pos.):calcd for C 16 Hj 2 FN 6 0,S[M+H] + 369.1509, found 369. 1516. 
'tt-NMR (300MHz, DMS0-d6) 68. 75-8. 60(lH,m), 5. 61-5. 30(lH,m), 4. 99-4. 92(lH,m), 3. 94(1H, 
dd, J=23. 9, 1 2. 6Hz) , 3. 83-3. 61 (1H, m) .; 3. 45-3. 21 (4H, nO , 2. 78 (3H, s) , 2. 62-2. 25 (2H, m), 1.9 
10 0-1.80(lH,brs),1.04(6H,s). 

(2 S, 4 S) - 2 -V7J - 1 - [[2 - ( 3 -*S7 J 'l>*MM 75/-1, 1 -.^5 t 

^]x^;i/7^y]7i^;i/-4-7;^pt!DU^>o^^ 

|»-J3t|ia©^T3-->7/^/-<;^P , JH (45mg) £(2S, 4.S)-1- 
15 [(2-757-1, l-SWW) X^;i/75/]7fc^-2-~>7/-4-7;W-p 

\ZW)z?>2W& (93mg) ^V^T^tfefflWH^LT^b^J (28mg) 

MS(ESI pos.)m/z: 371 (04+Ifl * ) , 394 ( DtffNa] * ) , (ESI neg.)m/z:370 (OH]"). HRMS(ESI p 

os.):calcd for C M H n FN 5 0j M' 372.1836, found 372.1848. 

l H-NMR(300MHz, DMS0-d6) <5 8. 52-8. 44 (1H, m) , 8. 29 (1H, t, J=l. 4Hz) , 8. 50 (1H, dt, J=7. 9, 1. 4H 
20 z) ,8. 03-7. 98(lH,m)., 7. 69 (1H, t, J=7. 9Hz) , 5. 46 (1ft brd, J=52. 8Hz) , 4. 99-4.92 (1H, m), 3. 96 

(1H, dd, 1=25. 0, 12; 2Hz), 3. 73 (1H, ddd, J=39. 6, 12. 7, 3; 3Hz) ,3. 52-3. 23 (4H, m) , 2. 62-2. 25 (2 

H,m),1.04(6H,s)< 

( 2 s , 4 s) - 2 — >7 / - 4 - yjutu - 1 - [ [ 2 - ( 2 -yjvta^M M 7 5 J 
.25 -1, \^*7Mx.?-)V7zAT±^)l>KnVP><^& 

mMstmmmK2-ymu^>V4)wuv\i azw) t(2s, 4s)-i 

- [( 2 -757 - 1 , 1 7-b5 1 ;i/- 2 — >7/ - 4 -y)V*U 

. KaU5?>2«BMI[ (95mg) £fflW&&7W7.77<hbT^fc£#J (71mg) 
MSCESI pos.)m/z: 365(0i+H] 4 ), 387(rj+Na] t ), (ESI neg.)m/z:363 (QHT). 

53 



WO 2004/101514 



PCT/JP2004/006983 



HRMSOESI pos.):calcd for C^F,^ WW 365.1789, found 365. 1772. 
'H-NMR (300MHz, DMS0-d6) (58. 20-8. 05 (1H, m) , 7. 63 (1H, Id, J=7. 6, 1.7Hz), 7. 58-7. 48(lH,m) , 
7. 34-7. 24 (2H, m) ,5. 49 (1H, brd, J=53. OHz) , 4. 98-4. 92 (1H, m) , 3. 94 (1H, dd, J=23. 4, 1 2. 7Hz) , 
3. 730H, ddd, J=41. 2,12.0, 3: 4Hz), 3. 51-3. 27(2H,m), 3. 26-3. 20(2H,m), 2. 6(H. 26 (2H,m), 1. 
5 04(6H,s). 
«0K14 

(2S, 4S)-2-^7;-4-7MD-l-[i2-(2-^*W)WcjV7 
i> J - 1 , 1 -VtJ-Mxnr^ A 7tt)Vtt U . .v v r . j -,; ■■■■ 

(1) [2-(2-^/wy>)*;i/fe;PT5/^i, i-v*?Mxmx^?'Vfe 

10 : $ • v/-. •• :v, • ;•• - ' . ' Y. \ -<v 

mmi (1) £IWw58r^ 1, 2-^T5/-2-^;^nA> (176mg) t 
2-^/WJ^JfCJ^DiJH <193mg) £ffl^T, &&W£LT«@fb£% (1 
40mg) *Wco 

MSCESI pos.)m/z: 267(Bl+Na3 t ). 
1 5 'H-NMR (300MHz, DMS0-d6) 6 8. 76 (1H, br t, J=6. 1Hz) ; 8. 26-8. 1 8 (2H, m) , 8. 04-7. 95 (2H, m) , 3. 2 
8(2H,d,J=6.1Hz),1.07(6H,s). 

(2) ( 2 S, 4S)-2 —>7/ - 4 -7;i/*ti- 1 - [[ 2 - ( 2 WJ » 
n;i/75 y - 1 , 1 7] T-fe^I/tf o U 

HfiSMl (2) t^O^T, (2S, 4S)-l-^DP7'fe5 1 ;U-2— >Ty-4 
20 -vmu tf D U 5» (48mg) £ [ 2 - ( 2 » #;Wti;P7$ y - 1 , 1 - 

'?*&M3&')V7£.> (123mg) £fflV>T» ^fi7^;K77*<hIyr58gfb£% (86m 

g) £*ifco 

MSOBSI pos.)m/z: 399 ( [M+H3 0 , 421 ( 04+Na3 + ) , (ESI neg.)m/z:397(DM-H]-). 
HRMS(ESI pos.):calcd for CjoH^FNjOj [M+H] + 399.1945, found 399.1944. 
25 'H-NMR (300MHz, DMSO-d6).<59. 50(1H, s), 8. 78(1H, brt, J=6..1Hz), 8. 26-8. 18(2H,m), 8. 04-7. 9 
4 (2H, m) , 5. 51 (1H, br d, 1=51 . 8Hz) , 5. 04-4. 97 (1H, m) , 4. 00 (1H, dd, J=25. 0, 1 2. 7Hz) , 3. 78 (1H, 
ddd, J=39. 5, 12. 5, 3. 4Hz), 3. 55 and 3. 38 (2H, ABq, J=16. 6Hz), 3. 36 (2H, d, J=6. 1Hz), 2. 62-2. 
30(2H,m),2.01(lH,brs),1.09(6H,s). 
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(2S, 4S)-l-[C2-[3-(2-^DP7x^;l/)-5-^;i/-^y^1ty--^- 
4 f MtVV&DVTS. J - 1 , 1-$W;W 1^75 7 ] 7-fe^;i/- 2 V7 J - 4 

IWJ 3 tffl&XmV 3 - ( 2 D P7xnjl/) - 5 -^J]H 'MlZ-Jh 4 - 
5 ^;i/fcJl/^PUH (82mg) <h(2S, 4S)- l-[(2-Ta/- 1, 

^T57]7-fe^-2— >T/-4-7;^PbfP'J> ? >2^^ (lllmg) £/8Wt 
JltfeT^I/^^xtUT^^^ (86mg) £#fc» 
• MSOBSI pos.Wz: 462 (IM + ),484(QMa]*), (ESI neg.)m/z: 460(01-1]"). 
HRMS(ESI pos.):calcd for CjjHjgFNsOaCl MU62. 1708, found 462; 1726, 
10 'ff-NMR (300MHz, DMS0-d6) <5 7. 61-7. 42 (4H, nO , 7. 41-7. 35 (1H, m) , 5. 46 (1H, brd, J=53.2Hz),4. 
' 99-4. 93 (1H, m) , 3. 89 (IB. dd, J=24. 0, 12. 0Hz) , 3. 79-3. 57 (1H, m) , 3. 36-3. 10 (2H, m) , 3. 10-3. 0 
0 (2H, m) , 2. 66 (3H, s) , 2. 60-2. 26 (2H, m) ; 0. 88 (6H, s) . 

(2S; 4S)-l-ll2--(l-7&>?M1i)y$zjVy$J-l. l-y/^Hi? 
15 )V7^A71&)\^ 2-^7/ -4-7)V*U\ZnV 

3 tllO^ 1 -7^T>^ y%)V$~)W P U F (67mg) £ ( 2 S , 4 S) 
- 1 - [( 2 -75 / - 1 , 1 &)V7%A 7-feW- 2 —>7/- 4 - 

*PtfPU^^2«K (117mg) ^ffl^Ti^7^77XibT^fb^J (80mg) 

20 MSCBSI pos.)a/z: 405 ([M+H] + ),427(0»H-Na] + ), (ESI neg.)in/z:403(rj-l]-). 
HRMSCESI pos. ) :calcd for (YiI^F^O, [M+H] f 4G5. 2666, found 405. 2660. 
'B-NMR (300MHz, DMS0-d6) 67.16-7. 05(lH,m) > 5.50(lH,brd, J=53.0Hz) ,5.05-4.93(lH,m) , 4. 
10-31 85 (1H, m) , 3. 84-3. 62 (1H, m) , 3. 53-3. 20 (2H, m) , 3. 05-2. 97 (2H, m) , 2. 60-2. 25 (2H, m) , 2. 
02-1 . 92 (3H, m) , 1. 86-1 . 60 (1 2H, m) , 0. 94 (6H, s) . 

25 mmn ■ 

( 2 S, 4 S) - 2 -■: V7J - 4 1 - [[ 2 - ( 5 2 - 7xnj!/- 1 , 

2, 3-hU7i/-;u-4— r;i/)*;i/fc;u75y-i, \-^^M^)W^A7 

mm3tm&<DWn?4-*?-)\'-2-7x.-)l-l, 2, 3-HJ7VMI/-5- 
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%)V&Z)\,f7UV\* (62mg) £(2S, 4 S) - 1 -[(2-757- 1, l-SWJWX 
3MI/75 7] J^)W 2 -vTJ-A -7;l^PtfP US^SgSgl (97mg) ^fflV^T 

MS(ESI pos.)m/z: 428 ( DU+H] * ) , 450 ( EM+Na] + ) ^ OES I neg. )m/z : 426 ( 04-1] ") . 
5 HRMSCESI pos.):calcd for C,,H, 7 FN t 0, CM+K1*428- 2210, found 428.2200. . 

'H-NMR (300MHz, DMS(B16) 5 8. 35-8. 25 (IH, m), 8. 07 (2H, d, J=7. 8Hz) , 7. 59 (2ft t, J=7. 8Hz) , 7. 

50^-7. 42 (1H, m) , 5. 46 (1H, brd, J=52. 9Hz) , 5. 02t4. 95 (lH,m) , 3. 97(1H, dd, J=24- 1, 12: 3Hz>, 3. 

86-3; 65 (1H, nO , 3. 53-3. 17(4H,in)i 2. 62-2. 25 (2E m)», 2. 53 (3H, s); lv 05.(6H, s) S 

mi&mi 8 ; 'V'". x. •••..v-: y 

10 (2S, 4 S) - 2 - ->77 - 4 -?mu- 1 - [[ 2 - ( 2 -7x~;P- 3 -7*P fc?;W- 

tf^/-;i/- 4— r;w #;^fc->i>75 y - 1 , l-^Mifm /] 7^;nf o 
-nm 3 <hnit©^T i -7i^v- 5 -n-7°p tf;nf ^v*-;i/- 4 

? o U F (66mg) t ( 2 S, 4 S) - 1 - [(2 -757 - 1 , 1 X5P;U7 5 y] 

15 7±f?)\'-2-^7/-4-j)\dnVuyi?>2ffl& (92mg) £J8Vyr*fi7«;i/7 
7*£l/T^feG4& (79mg) £#fc 0 

MSCESI pos.)m/z: 455 (M*), 477 (DtffNa]*), (ESI neg.)m/z:453(IM-l]~). 
HRMS(ESI pos.):calcd for Cj 4 H 3J FN 6 0j [M+HJ* 455. 2571, found 455.2555. 
'H-NMR(300MHz, DMS(HJ6) 6 8. 14(1H, s) , 7. 95-7. 85 (1H, m) , 7. 61-7. 43 (5H, in), 5. 48 (1H, brd, J 
20 =52: 5Hz) , 5. 02-4. 94 (1H, m) , 3. 96 (1ft dd, J=23. 7, 1 2. 3Hz) , 3. 86-3. 64 (1H, m) , 3. 58-3. 30 (2H, 
m) , 3; 26-3. 16 (2H, m) , 2. 97-2. 85 (2H, m) , 2. 62-2. 26 (2H, m) , 1 . 46-1 . 32 (2H, m) , 1 . 04 (6H, s) , 0. 
70(3tU,J=7.0Hz). 

( 2 S , 4 S ) - 2 - zsT J - 4 - 7; W-P - 1 - [ [ 2 - ( 2 - tf U 5W) l/fc>k75 7 
25 -1, l-> J ^Wx5 1 ;i/75/]7-fe5 1 ';VtfPU> ? >©^^ 

^m4tmm®wn?ttv;'i)wuvFwm& Gimg) t(2s, 4s)-i- 
[( 2 -75 y - 1 , i -^y^;i/) x5P;i/r$ y] 7Wh 2 - ->7y - 4 -7;w-p tf 

P«J> ? ^2«^ (lOOmg) &fflV>T^fe»»gibT^b^ (31mg) %Wc 0 
MS (ESI pos.)m/z: 348 ( ftl+H] + ) , 370 ( Dl+Na] + ) , (ESI neg. )m/z: 346([M-1]-). 
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HRMSCESI pos.):calcd for C 17 H 23 FN 5 0 2 [M+H] + 348. 1836, found 348. 1831. 
'H-NMR (300MHz, DMS0-d6) <5 8. 69-8. 63 (1H, m) , 8. 61-8. 52 (1H, m) , 8. 05 (1H, m) , 8. 00 (1H, td, J= 
7. 3, 1. 7Hz) , 7. 65-7. 57 (1H, m) , 5. 46 (1H, brd, J=52. 8Hz) , 5. 01-4. 94 (1H, m) ,3. 96 (1H, dd, J=23. 
9, 1 1 . 8Hz) , 3. 86-3. 64 (1H, m) , 3. 54-3. 24 (4H, m) , 2. 62-2. 25 (2H, m) , 1 . 04 C6H, s) . 

5 mm\2o 

C2S, 4S)-2—>7/-l-[[2-[4-[(N, N-J^lTk/ ^V»7^J 
Wfc~Ms<>'MM7$/-l, \-P^)V\x^)V7AA7^)V-A-y)W 

t mM4 tmffXm-^7,)Vyy^ H*>V^;l#P U F • N, N-i?*?-)WVJk7 
10 ^uyy°Vy97, (72mg) <b(2S, 4S)-1-[C2-7S./- 1, 1-»JWX 
3^1/7^ /] T-fe^P- 2 V7J - 4 -7)V*U tfP U 2«& (81mg) £/H V>T 

. »t^;k7 tt; £ vrmMik-sm C55mg) &mt. 

MSCESI pos.Wz: 481 (flI+H] + ) , 503([M+Na] + ) , (ESI neg. )m/z :479 (QH]") . 
HRMSCESI pos.):calcd for C 21 H 30 FN 6 0 4 S UW 481. 2033, found 481.2027.. 
1 5 'H-NMR (300MHz, DMS0-d6) 6 8. 44-8. 36 (1H, m) , 8. 24 (1H, s) , 7. 95 (2H, d, J=8. 4Hz) , 7. 84 (2H, d, 
J=8. 4Hz) , 5. 60-5. 35 (1H, m) , 4. 99-4. 92 (1H, m) , 3. 95 (1H, dd, 1=24. 1, 1 2. 4Hz) , 3. 84-3. 63 (1H, 
nD , 3. 52-3. 19 (4H, m) , 3. 15 (3H, s) , 2. 91 (3H, s) , 2. 62-2. 25 (2H, m) , 2. 00-1. 98(1H, brs) , U 03 
(3H,s),1.02(3H,s). 

mmz 1 

20 (2S, 4S)-2->'7/-4-7;^n-l-[C2-(5-^W-2-l>U7;i/^-P 
' *?)Vy?>- 3 ^)\>)*)Vi$^)V7^J^l, \-P^M^)V7^A7^)V\i 
P'J ■ / 

i«a]4 tmmvmn? 5 2 - (h u 7)V*v*?)V) y?y- 3 

;^DUK (5lmg) £(2S, 4S)-l-[(2-75V-l, l-^^;i/)X^;V75 
25 A 7-&)V- 2 -~>7/ - 4 -7>)l/^OtfP U >>>2ii^& (83mg) ^Vvt&t&T* 
)VyrXtLX^m\^ (60mg) 

MSCESI pos.)m/z: 41 9 ( ftl+H] + ) , 441 ( Dtf+Na] + ) , CBS I neg.)m/z:417([M-l3"). 

HRMSCESI pos.) :calcd for C lg H 23 F 4 N 4 0 3 S [M+H] + 419. 1706, found 419.1691. 

'H-flMR (300MHz, DMS0-d6) 68. 30-8. 22 (1H, m) , 6. 63(lH,s), 5. 49(1H, brd, 1=53. 0Hz), 4. 98-4. 
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92 (1H, m) , 3. 94 (1H, dd, J=24. 1 , 1 2. 3Hz) , 3. 72 (1H, ddd, J=39. 7, 1 2. 4, 3. 4Hz) , 3. 48-3. 24 (2H, 
m) , 3. 24-3. 08 (2H, m) , 2. 62-2. 25 (2H, m) , 2. 36 (3H, s) , 1 .95-1 . 85 (1H, brs) , 1 . 00 (6H, s) . 

(2 S, 4 S) - 2-i >/7S-4-7)WU- 1 -[[2 -(4.-^^0 /)»fc;PT^ 

5 y-i, i -&*?M x?w$ A 7-feWtfD u yyvfefc ■> 

tlwHio^m^^^'J >- 4 n u h (sang) <b(2S, 4S) 

-i-[(2-T^y-i, i-v f ^;Wx9 1 ;|/75y]7'fe5 1 ;p-2-i/Ty-4-^;i/ 
^-otf d u i?>2wm (mm)- m^TM^r^y'7^tbT^\^m^ 

■ ■■ ■-. I'' -"'..<■■ . ' ? 

10 MS(ESI pos.)m/z: 35 6 ( rj+H] *), 378< Dtf+Na] + ) , OBSI neg.)m/z:354(lM-l]-)., . 
HRMS(ESI pos.):calcd for C^RjjFNsOa [M+H] + 356. 2098, found 356.2105. 
'H-NMR (300MHz, DMS0-d6) <5 6. 36-6. 26 (1H, m) , 5. 46 (1H, brd, J=53. 0Hz) , 4. 99-4. 92 (1H, m) , 3. . 
94 (1H, dd, J=24. 0, 12, 5Hz) , 3. 72 (1H, ddd, J=39. 4, 12. 8, 3. 4flz) , 3. 61-3. 47 (4H, m) , 3. 46-3. 19 
(6H, m) , 3. 00 (2H, d, J=5. 8Hz) , 2. 62-2. 25 (2H, m) , 1 . 90-1. 80 (1H, brs) , 0. 95 (6H, s) . 

•i 

15 H»2 3 

( 2 S , 4 S) - 1 - [[2 - ( 2 -%m*is7 i-JW #;i/#x;KT5 / - 1 , 1 -V^ 
MJL^)l7^A7tt)\'-2-i'7;-4-7)l*U\lUVV><D&fa 

(2S, 4 S)-l -[(2-757-1, l-^^)V)X^)V7S.A7'&)V-2-zy 
7y-4--7)V^a\faV-J>2^m (158mg) (2mL) fcfifflU HJX 

20 f-jKT-S > (0.14jbL) £N, N-S?^;V^;PA75F (2mL) £&D*.fc. Hfc, »7 
(74iDg) ^iP^. »£»ETW£U ^g^l^^A^ 

DTh^7^- (W: h3A-;k MPSMiO.lMmiK^^^U &£7 
VV77ZtLT%m£M (I23mg) 

MS(ESI pos.)m/z: 391(M + ),413(ftJ+Na] + ), (ESI neg.)m/z:389(rj-H]-). 
25 HRMSCESI pos.):calcd for C 19 H 24 FN 4 0 4 ftf+H] + 389. 1625, found 389. 1640. 

'H-NMR (300MHz, DMS0-d6) 6 :8. 64 (1H, brt, J=6. 1Hz), 7. 95-7. 51 (4H,m), 5. 57 (1H, brd, J=52. 8 
. Hz) , 5. 1 3-5. 05 (1H, m) , 4. 34-3. 42 (6H, m) , 2. 58-2. 40 (2H, m)., 1 . 35 (3H, s) , 1 . 34 (3H, s) . 
IWJ2 4 

(2S, 4S)-2-v7y-l-[C2-(2-->7y^>fe?»X;l/fc;i/7$y-l, 1 
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mm 5 tmrnnmrei 2 s, 4 s) - 1 - [(2 -7s J - 1 , 1 -*j*7M 

7^Aj"&)V-2-- yTJ~4-7)V*U\*uW>2%&& (95mg), hUlW 
5> (0.13mL) ^2-$/7/A>t>^;i/fc;i/^DU H (54mg) $Jtfe7 
5 W77XtbTimik-&® (41mg) £#fco 

MSCESI pos.)m/z: 40 8 ( [M+H] + ) , 4 30 ( CM+Na] * ) , (ES I neg.)jtfz:406(D*-ffl-). 
HRMSOBSI pos.):calcd for CuH^F^OjS [M+H] + 408.1506, found 408.1512. 
4HWR(300MHz,DMSO-d6) 58.20-7. 78(5H,m), 5. 48(lH,brd,.J=53.0Hz), 4.97-4.91 (lH,m), 3. . 
88 (1H, dd, J=23. 8, 12. 0Hz) , 3. 67 (1H, ddd, J=39. 6, 12. 3, 3. 4Hz) , 3. 33 and 3. 18 (2H, ABq, J=l 6. 
10 5Hz) i 2. 86 (2H, s) , 2. 60-2. 26 (2H, m) , 0. 96 (6H, s) . 
^!#I2 5 

(2S, 4S)-2-v7y-4-7;i/^a-l-[(2-^^>^)l/tol/T5/-l, 1 

mm5£mm^mT-*#>*)V7tei)v?uv\i (24ui) £(2s, 4s)-i- 

15 [(2-757-1, l-z?*^Mx^)W^A7^)V-2-i/7/-4:-7.mu\Z 
W)V>2WUSL (108mg) %m^Tm&TVV77XthTimtk&m (51mg) *Wt 0 
MSCESI pos.Wz: 321<[M+H] + ), 343 ([M+Na] + ), (ESI neg.)m/z:319(rjH]-). 
HRMS(BSI pos.):calcd for C^H^FNASOW 321. 1397, found 321.1405. 
■ MIR (300MHz, DMS0416) #6S9(H5. 76 (1H, m) , 5. 46 (1H, brd, J=51. 0Hz) , 4. 99-4. 91 (1H, m) , 3. . 

20 '93 (1H, dd, J=24; 4, 12. 6Hz),3. 72 (1H, ddd, J=39. 6, 1 2. 6, 3. 4Hz) , 3. 45-3. 20 (2H, nO , 2. 89 (3H, 
s) , 2. 87-2. 81 (2E nO , 2. 62-2^ 26 (2H, nO ,1 . 00 (6H, s) . 
«#I2 6 

(2S, 4S)-2— >7y-l-(l, l-VX^)V7°U/VW)V7^J)7±. : ?)V-4- 

25 . (2) tmm<DlsmV(2S, 4S)-l-^007-feW-2-:>OV-4- 

7)WUVW)V> (191mg) ti, 1--JX^)WWV\^)V7^> (333mg) 
^@#:<hLTM{b^|. (215mg) ^fe, 
MS(BSI pos.)m/z: 288(fjU+Na]*). 

HRMSOBSI pos.):calcd for C u H 21 FN s O MP 266. 1669, found 266. 1654. 
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'H-NMR (300MHz, DMS0-d6) 6 5. 48 (1H, brd, 1=51. 5Hz), 4. 99-4. 93 (1H, m) , 3. 95 (1H, dd, J=24. 6, 
12. 6Hz)>3. 72(lH,ddd/J=39. 6, 12. 6, 3. 4Hz), 3. 50-3. 27(2H,m), 3; 18 (1H, sj, 2. 62-2. 28(2H, 
m) i 2. 06 (1H, t, J=5. 9Hz) , 1. 53 q, J=7. 4Hz) , 0. 87 (6a t, J=7. < 

5 (2S, 4S)-2—>T/-l-(l, l--J^)Vy>T^)Vr^^)y^)V-A-y 

(1) 1,1 -v^vyyj-^y^ yvfern 

r mm-i o (i ) mu<D-mr^>i^:^ h u ;p (soomg) m^rmmmm t 
■ h^mmm momg) . - ; ;:r 

10 MS(ESr pdi^in/z:- 16 2 : ( [M+H]^) , 1 84 < CM+Na] * ) 1 45 (IM-NH^):- / ^ ; : ;V. 

(2) (2 S, 4S)-2— >T/-1-(1, l-V*3-)\ds>^)V7^ 

4 -7)V3ru tfo v vyoy&ffi. 

.$&ffll (2) i:H»^?4Tl, l^J^)^yy±^)V7^> (200mg) £(2S, 
4S)-l-^aDT'fe5 i ;i/-2—>7y-4-7;^nt!PU^> (107mg) £ffiWC&£ 
15 (74mg) £#fco 

MS (ESI pos. ) m/z : 338 ( Otf+Na] 1 ) . 

HRMSOESI pos.):calcd for C 18 H 22 FN 3 0Naai+Na] + 338. 1645, found 338.1641. 
'H-NMR (300MHz, DMS0-d6) <5 7. 44-7. 38 (2H, m) , 7. 35-7. 27 (2H, m) , 7. 25-7. 1 7 (1H, m) , 6. 40 (1H, 
d, J=16. 3Hz) , 6. 21 (1H, d, J=16. 3Hz) , 5. 42 (1H, brd, J=51. 8Hz) , 4. 91 (1H, d, J=8. 9Hz) , 3. 90 (1H, 
20 dd, J=23. 5, 12. 4Hz), 3. 78-3. 56(lH,m), 3. 44-3: 14(2H,m), 2. 60-2. 20 (2H, in), 2. 06-1. 98(1H, 
m),1.22(6H,s). « ' : • 

(2S, 4S)-2-->77-4->';l/^n-l-[[2-(eUv>-2--r;W-l, 1- 

(k F u^-y^m 5 /] y-fe^Hf □ u vyvySfo 

25 (1) 2-[N-(tert-7K*^#;i^^^ 

6 0%tK^-({^-KU^A^14 (0.88g) ^^^H^,T V N, N-^3MI//ft>l/£75 
F (lOmL) l;«U ^T2-[N-(tert-yh^*;i/fc;i/)75V]TD>ifvX 
^;l/X7.T-;i/ (2.75g) <Z)N, N-v*5f;U*^A7$ F (llOmL) M£JP*_£: o » 
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T\ 2-U7nn*^M&)z;>mfc& (1.64g) CON, N-S^^kkTS b* (10m 
L) M£iP;L Mt-H!»lfc. %jm}Zfflmx.^)l (lOOmL) (100m 
L)-£JPtL ^l/feo tttBMS:»«7j< (50mL) T4|sI»U mmfc??*^ 

5 7^ - W» ; »x^;i/ : ^\W>= 1:7-1:5) -dfMU U 
T^Mfb^tl (2.61g) £#fco 
MS(ESI pos.)i/z: 389(Bl+Na] + ). 

'&-NMR (300MHz, DMS0-d6) <58.44(lH,ddd, J=4.8, 1.7,0. 9Hz), 7,57 (1H, td, J=7. 6, 1.9Hz),7. 1 
4-7. 08 (2H> m) ,. 5. 95 (1H, brs) , 4. 38-4. 20 (4H, m) , 3. 80 (2H, s) , 1. 42 (9H, s) , 1. 28 (6H, t, J=7. 1H 
10 z), 

(2) N-(tert-7b^>*;^x;i/)-2-(tfU^>-2— OV)-l, l-tf7.(fc 

gmWmT. 7KmW^U^7A (0.419g) £xh^kKD7^ (3 OmL) \ZM 
nU KfcLtco cn\Z, 2-[N-(tert-7*h+>'*;i/fc;i/)75y]-2-(tfU> J 
15 >-2-^)V)^)V7U>m^^)V^T-)V (2.35g) CDxh^t h*D7^> (15ml) 

mtivvjxMm. (20111L) mmizmfcx.?-)]' aoomi) £MP«zk (50m 
D £jp;l timbre* mtmzmi'm&k -m&u mmn^^Ar 

20 - mmm\mi3&)V: a#>=3 :'2~7 : 1) -dilSU &^»£Lt3l 
. ^b^l (0. 22g) £#£o r " " •• 

MSCBSI posJn/z: 305(Otf+Na]*), (ESI neg.)m/z:281(DHfl"). . 
■ , H-NMR(300MHz,CDCl s )(58.50aH,d. like, J=5.0Hz), 7.66 (1H, t like, J=7.8Hz), 7.30 (M,d, 
J=7. 9Hz) , 7. 21 (1H, t 1 ike, J=5. 0Hz) , 5. 49 (1H, brs) , 5. 1 5 (2H, brs) , 3. 63 and 3. 49 (4H, ABq, 
25 J=11.7Hz),3,27(2H,s),1.39(9H,s). . 

(3) 2-<mV>-2 — OV)-l, l-t*7(bFP^>^;Wx^T$>2« 

N-(tert-7h^^;i/fc;i/)-2-(t?U v>-2--f;i/)- 1, l-fcfX(t:KD 
+^^;WX^;i/7S> (210mg) \Z, ^ST4M»-v^1^>» (3mL) 
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fcfife7y**#K36ftbfc. (O.&nL) &Z.2>t, I^I^MSgl: 

MAstco 3 Qjfflmrmvm, mmmrn^: Mm*tLT$m&m <i6 

6mg) £#7b, 

• MSCBSI pos.)m/z: 182.9(M 4 ),204.9(0l+Na] + ). 
5 'H-NMR(300MHz, DMS0-d6) 6 8. 72 (1H, d, J=5. 1Hz) , 8. 35-8. 10 (4H, m) , 7. 84-7. 67 (2H, a), 3. 53 
and 3.48 (4H,ABq,J-11.5Hz), 3.28 (2H,s) r 
(4) ( 2 S, 4 S) --2 — >7/- 1 - [[ 2 - ( t! U 2 — f ;W) - 1 , 

2-(tfu> ? >-2 — -i.i - wt, <t kd^*^) x^;u7s > "2imte 

10 (160mg)v (2S, 4 S) - 1 -ZuW^&m /- 4-ymuMu US» 
C80mg). 3#fl£frU£A (70mg) Rtf HJX5P;i/7$> (0.23mL) «0H1 
(2) (30ing) S:#fco 

MSCBSI pos.)m/z: 337([M+H3 + ), 359([M+Na] + ), (ESI neg.)m/z:335(0HQ"). 
HRMS(ESI pos.):calcd for C 16 H 2l FN 4 0 3 [M + 337.1676, found 337.1680. 
15 'H-NMR(300MHz,DMSO-d6) 68.45(lH,d like, J=5.2Hz), 7.69 (lfl, td, J=6. 0,1. 7Hz), 7.31 (1H, 
d, J=7. 9Hz) , 7. 21 (1H, dd, J=6. 9; 5. 2Hz), 5. 48 (1H, brd, J=50. 2Hz) , 4. 97-4. 91 (1H, m) , 4. 70-4. 
63 (2H, m) , 3. 99 (1H, dd, J=24. 3, 12. 5Hz) , 3. 80-3. 64 (1H, m) , 3. 60 and 3. 46 (2H, ABq, J=l 6. 4H 
z) , 3. 31-3. 20 (4H, in) , 2. 80 (2H, s) , 2. 60-2. 25 (2H, m) . 

20 , (2S, 4S)-l-[[l-(^y77>-2-^)-l-^]X^7$/]7i!f 

jv- 2-zsr; - 4 -y)V*u tfb u ^>©£/& 

(1) [l-K>777>-2-'fJW.-l-^;V]X5 : ;V75>« 

£8609 9(1) t^WT^T 2 -t>>/7 ? >#J|/#X h U ;l/ (lOOOmg) SJBV >T8 

mmmtvximik&w mm) 

25 MS(ESI pbs.)m/z: 159. ([M-NH 2 ] + ). 

(2) (2S, 4S)-i-[[i-K>77.^>-2-^;i/)-i-^;i/]xWT^y] 

J£$099 (2) <h|Wl1i©^T[l-.K>y7^>-2-'1';i/)-l-^^I/]X5 : -;i/7 
5> (204mg) <h(2S, 4S)- 1 -$UU7-&)\s-2-z/7 S -4-7)V*U\inV 
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yy (89mg) m^Tmmfothxmi\£m ©amg) mrc 

HS(ESI pos.Wz: 352 (tM+Na] + ). <ESI neg.)m/z:328 (OH]-). 
HRMSCESI posj :calcd for C,,H 20 FN 3 0 ! Na[M+Na] + 352. 1437 found 352. 1454. 
'H-NMR (300MHz, DMSO-d6) 6 7. 59-7. 48 (2H, m) , 7. 28-7. 26 (2H, n) , 6. 70 (1H, s) , 5. 38 (1H, brd, J 
5 =52. 2Hz) , 4. 90-4. 83 (1H, m) , 3. 85 (1H, dd, J=23. 2, 12. 3Hz), 3. 60 (1H, ddd, J=39. 6, 1 2. 5, 3. 4H 
z) , 3. 38-3. 04 (2H, in) , 2. 60-2. 18 (2H, m) , 1. 48 (6H, s) . . 
§«J30 

( 2 S, 4 S) - 2 -yjJ - 4-y)^U- 1 - [[ 1 - (tf U V>- 2 -rf )V) - 

lo ( i ) [ i - (tf y b>- 2 -> r;w - 1 -*?M x?w^ >©^f£ 

Dl»10 (1) t^©^T2-^7/t!U> J > (685mg) ^ffl^T^feffl^K 
tUT^fb^tl 096mg) 

MS(ES+)id/z: 137 (rj+fflO, 159 (0d+Na]*) f 120 (CM— NH 2 ]*). 
(2) (2S, 4S)-2— >7y-4-7J^P-l-[[l-(fcrU^>-2—1';i/)-l 
15 -*^M^)V7^A7^)V\iuyV><^fc 

mmi 1(2) tmmmmvi 1 - or u s?>- 2 —r;w - 1 x^i/7$ > 

(177mg) t(2S, 4S)-l-^D07-t^-2-vTy-4-7;i'^Pt:PU> > > 
(112mg) £ffl^T> MfiT ; E;i'77Xi:LT^fb'&t/ (106mg) £#fco j& *tS££ 

^un^<7TLC puptt; #PP*;i<A : = 5 : 1) 

20 MSOESi pbs.)m/z:.'291 (DM4H1*), 313(ftI+Na] + ), (ESI neg. Wz:289(D«-l]-). 
HRMSOBSI pos. ) :calcd for C 15 H Jfl FN 4 0|M] + 291. 1621, found 291.1612. 
'H-NMR(3{)0MHz, CDCI3) 6 8. 61-8. 54(1H, m) , 7. 67 (1H, td, J=7. 7y 1. 9Hz) , 7. 49-7. 39 (1H, m) , 7, 
19-7. 12(lH,m), 5.48-5. 16 (lH,m>, 4. 92(1H, d, J=9.2Hz),4. 03-3. 26(4H,m), 2. 63 (1H, t, J=15. 
8Hz), 2. 40-2. 1 2 (2H, m) , 1, 53 (6H, s) . 
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OTv mm 3 (4) tmmo^mmrci[^m^:2\z^to 



#^ 


mas& 


'H-NMR ( 300 MHz, DMS0 - d6 ) 6 


31 




0 




8. 23 (1H, m) , 7. 86 (1H, brd) , 7. 83 (IH, brd) , 7. 5 
5-7. 43 (3H, m) , 5. 50 (IH, brd, J=52. 8Hz) , 4. 98- 
4. 95 (IH, m) , 3. 96 (IH, dd, J=23. 8, 1 2. 4Hz) , 3. 7 
4(1H, ddd, J=39. 7, 12. 5, 3. 3Hz), 3: 55-3.30(2 
H, m) , 3. 27-3. 20 (2H, m) , 2. 59-2. 28 (2H, m) , 1 . 9 
8(1H brs) 1 02 (6H brs) 


32 


F 


0 


H Q (5 N . 


8. 59 (IH, m) , 7. 50 (IH, m) , 7. 16 (2H, br t, J=8. OH 
z) , 5. 49 (IH, brd, J=52. 2Hz) , 4. 96-4. 93 (IH, 
m) , 3. 93 (IH, dd, J=24. 7, 12. 8Hz) , 3. 72 (IH, m) , 
3. 58-3. 40 (2H, nO , 3. 24(2H, m) , 2. 40-2.28 (2H, 
m),1.80(lH,brs),1.03(6H,brs). 


33 


OMeO 0 cn 


7 88 (IH m) 7 27 (IH t J=8 4Hz) 6 66 (2H d 
J=8. 4Hz) , 5. 48 (IH, brd, J=51 . 0Hz) , 4. 95-4. 92 
. (IH, m) , 3. 92 (IH, dd, J=24. 4, 12. 3Hz) , 3. 72 (6 
H, s) , 3. 70 (IH, m) , 3. 57-3. 26 (2H, m) , 3. 14 (2H, 
brd, J=6. 1Hz) , 2. 46-2. 27 (2H, m) , 1. 83 (1H, br 
s),1.02(6H,brs). 


34 


> 


0 


H O CN 


7. 65-7. 55 (IH, m) , 6. 44(1H, s) , 5. 46 (IH, brd, J 
=52. 8Hz) , 4. 99-4. 91 (IH, m) , 3. 95 (IH, dd, J=2 
4. 2, 12, 0Hz), 3. 73(1H, ddd, J=39,5, 12. 6, 3. 3H 
z) , 3. 52-3. 25 (2H, m) , 3. 19-3. 08 (2H, d, J=6. IH 
z) , 2: 62-2. 25 (2H) , 2. 44 (3H, s) , 2. 22 (3H, s) , 
0. 99(3H,s),0.98(3H,s). 


35 


0 


Y 

o 


H o 6 N 


8. 07-7. 95 (IH, m) , 7. 83 (IH, m) , 7. 1 1 (IH, d, J= 
3. 4Hz) , 6. 62 (IH, m) , 5. 46 (IH, brd, J=51. 1Hz) , 
5. 00-4. 93(lH,m), 3. 95 (IH, dd, J=24. 1, 12. 7H 
z), 3. 73 (IH, ddd, J=39. 4, 12. 7, 3. 1Hz), 3. 52- 
3. 27(2H,m), 3. 25-3. 10(2H,m), 2. 62-2. 25(2 
H),1.96-l;84(lH,brs),1.01(6H,s). 


36 




Y 

0 




7. 90-7. 81 (IH, m) , 5. 46 (IH, brd, J=50. 2Hz) , 4. 
98-4. 91 (IH; i) , 3. 94 (IH, dd, J=24. 6, 12.4Hz), 
3. 71 (IH, ddd, J=39. 6, 12 r 4, 3. 3Hz), 3. 51-3. 26 
(2H, m) , 3. 25-3. 10 (2H, m) , 2. 62-2. 25 (2H, m) , 
2. 52 (3H, s), 2. 30 (3H, s) , 1. 98-1. 84 (IH, brs) , 
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1.03(6H,s). 


37 


0 H 0 &, 


8. 30-8. 2fl (1H, m) , 7. 80 (1H, d, J=3. 7Hz), 7. 74 
(1H, d, J=4. 8Hz) ,7. 45 (1H, dd, J=4. 8, 3. 7Hz) , 
5. 45 OH, brd, J=50. 4Hz), 5. 00-4. 93 (1H, m), 3. 
96 (1H, dd, 1=23. 8, 12. 4Hz) , 3. 73 (1H, ddd, J=3 
9. 5, 12. 4, 3.4Hz), 3. 52-3. 28(2H,m), 3. 26-3. 1 
2 (2H, m) , 2. 62-2. 25 (2H, dO , 1. 98-1 . 86 (1H, br 
s),1.02(3H,s),1.01(3H,s). ; . 


38 


o, H o <* N 


8. 20-8. 10 (1H, m), 7. 48-71 43 (2ft in) , 7:05^9 
8 (1H, d; J=8. 2Hz) , 5. 46 (1H, brd, J=52. 4Hz) ,5; 
00-4. 93 Cllt mi) ,3: 96<1H, dd, J=24. 2, 12. 7Hz), 
3. 86^63 (1H) ,3;82.<3Its)i3. 801(3$ s)$ 31,5 
4-3. 30 (2fl) , 3. 25-3. 18(2Hj m) ,-2: 62^2;'2542H£ 
m) , 2. 02-1; 90 (lHj brs) 02 (3HJs) ,1: 01 (Mi « 
s). • 


39 


OMe 

Q H o ,<i N 


8. 30-8. 21 (1H, m) , 7. 03-6.99 (2H, m) , 6. 66-6. 6 

1 (1H, t, J=2. 3Hz), 5. 62-5. 30(lH,m), 5. 00-4. 9 

2 (1H, m) , 3. 96 (1H, dd, 1=23. 9, 12. 9Hz) , 3. 85- 
3. 63 OH) , 3. 79 (6H, s) , 3. 54-3. 26 (2H) , 3. 25- 
3. 1 7 (2H, m) , 2. 62-2. 25 (2H, m) , 1 . 02 (3H, s) , 1 . 
0K3H.S). 


40 


O H 0 & 


7. 27-7. 1 5 (1H, m) , 5. 62-5. 30 (1H, m) , 4. 99:4. 9 
2 (1H, m) , 3. 94(1H, dd, J=24. 1,11. 9Hz) ,3. 72 (1 
H, ddd, J=39. 6, 12. 5, 3. 5Hz) , 3, 47-3. 21 (2H, 
m) , 3. 08-2. 92 (2H, m) , 2. 56-2. 26 (2H, nO , 1 . 12 
(9H,s),0.94(6H,d,J=2.5 Hz). 


41 


o . o 6n 


8. 58-8. 48X1H, m), 8. 15(lH,s),8."05-7.98(lH, 
m) ,7. 97-7. 90 (1H, m) , 7. 50-7. 40 (2H, m) , 5. 46 
(1H, brd, Mi, 6Hz) , 5. 00-4. 94(1H, m) , 3. 96(1 
H, dd, J=25. 1, 1 1. 9Hz) , Z. 75 (1H, ddd, J=39. 6, 1 
2. 5, 3. 3Hz) , 3. 40-3. 17 (4H, m) , 2. 59-2. 26 (2H, '. 
m) , 1 . 96 (1H, brs) , 1 . 05 


42 


o H o 6n 


8. 00-7. 92C1H, m), 7. 85 (1H, d, J=5. 3Hz), 7. 16 
.(1H, d, J=5. 3Hz) , 5. 60-5. 30 (1H, m) , 5. 00-4. 92 
(1H, m) , 3. 94 (1H, dd, J=24. 2, 1 1 . 8Hz) , 3. 72 (1 
H, ddd, J=39. 5, 12. 5, 3. 4Hz) , 3. 52(4H,m) , 2. 6 . 
2-2. 26 (2H, nO , 1. 93 (1H, brs) , 1. 05 (6H, s) . 


43 




8. 35-8. 28 (1H, m) , 7. 82 (1H, d, J=3. 9Hz) , 7. 74- 
7. 68 (2H, nO , 7. 55 (1H, d, J=3. 9Hz) , 7. 50-7. 33 
(3H, m) , 5. 46 (1H, brd, J=49. 7Hz) , 5. 00-4. 93 (1 
H, m) , 3. 96 (1H, dd, J=24. 3, 12. 0Hz) , 3. 74 (1H, d 
dd, J=39. 6, 12. 5, 3. 3Hz) , 3. 54-3. 27 (2H, m) , 3. 
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26-3. 14 (2H, m) , 2. 62-2. 25 (2H, m) , 1. 03 (3H, 
s),1.02(3H,s). 


44 




7. 86 (1ft t, 1=5. 8Hz) , 5. 46 (1H, brd, J=51. 5H 
z), 4. 99-4. 91 (lH,ni), 3. 92 (lH.dd, J=23. 6, 12. 
3Hz) , 3. 82-3. 60 (1H, m) , 3. 45-3. 20 (2H, m) , 3. 0 
7-3. 00 (2H, d, J=6. 0Hz) , 2. 62-2.26 (2H, m) , 1 . 9 
5-1 . 75 (1H, m) , 1 . 70-1 . 59 (1H, m) , 0. 97 (3H, s) , 
0.69-O.57(7H,m). 


45 


a o H o cn 


8. 35-8, 25 (1H, m) , 7.52-7. .34 (4H, m) ,5. 45 (1H. 
brd, J=50. 7Hz) , 4. 98-4. 91 (IH, m) , 3. 93 (1H, d 
d, J=24. i, 12. 6Hz), 3. 72 (1H, ddd, 1=39. 5, 12. 
6, 3. 4Hz) , 3. 25-3. 1 6 (2H) , 3. 25-3. 14(2H, m) , 
2. 62-2. 25 (2H, m) ,1. 05 (6H, . 


46 


Br 0 H 0 <5 N 


8. 35-8. 24(1H, m) , 7. 65 (1H, d, J=7. 4Hz), 7. 47- 
7. 31 (3H, m), 5.45 (1H, brd, J=52. 0Hz), 4. 98-4. 
90 (1H, m) , 3. 93 (1H, dd, J=23. 0, 12. 0Hz) , 3. 72 
(1H, ddd, J=39. 6, 1 2. 5, 3. 4Hz) , 3. 49-3. 26 (2H, 
m) , 3. 25^3. 1 6 (2H, m) , 2. 62-2. 25 (2H, m) ,1.06 
(6H,s). 


47 


MeO O H O cn 


8. 35-8. 25 (1H, m) , 7. 80 (M, dd, J=7. 6, 1. 9Hz) , 
7. 51-7. 43 (1H, m) , 7. 15 (1H, d, J=8. 4Hz), 7. 03 
(1H, t, J=7. 6Hz) , 5. 45 (1H, brd, J=51 . 7Hz) , 5. 0 
1-4. 93 (1H, m) , 4. 03-3. 86 (1H, m) , 3. 90 (3H, s) , 
3. 73 (1H, ddd, J=39. 5, 12. 5, 3. 4Hz) , 3. 52-3. 21 
(4H) , 2. 6 2-2. 25 (2H, m) , 1 . 95-1 . 82 (1H, m) , 1 . 0 
4(6H,s). 



(2 s,. 4 s) - -A-ymu- 1 - [(2 — r /- 1, 
5 mm 7 tmrnvrnzv-i v^vdvtm f (34mg) t (2 s, 4 s) - 1 - [( 2 -7 

'V.-i, i-^^Wx^;i/75/]TirW-2-^7y-4-7;^atfDU> ? > 

2^m (150mg) ^ViT^SIft^tlKchtTg^^tl (99mg) 
'H-NMR (300MHz, DMS0-d6) 6 5. 60-5. 28 (1H, m) , 4. 98-4. 90 (1H, m) , 3. 93 (1H, dd, J=23. 5, 12. 4H 
z) , 3. 71 (1H, ddd, J=39. 6, 12. 4, 3. 4Hz) , 3. 41-3. 1 6 (2H, nD , 2. 62-2. 28 (6H) , 1 . 64 (1H, m, J=6. 7H 
10 z),0.97(6H,s),0.85(6H,d,J=6.7Hz). 

mmm4 9 
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(2S, 4 S)- 2 -V7J-\ -[(2-^X^1/757-1, 1 -V^)V)JLf)W^ 

mm 7 twrnoym^r*. yj)vf^ h (23mg) t < 2 s, ■ 4 s) - 1 - [( 2 -75 / 

5 @£t& (150mg) Sffl^T^^felftl^ibT^ft:^ (38mg) Rt)«ftfl#«£LT 
(2S, 4S)-2-v7/-4-7^P^l-[(2'-X»X5/-l, ■l-SW 1 
)V) XW757]7irWtfD>J^> (23mg) 

'H-NMR (300MHz, DMS0-d6) 5 5. 60-5. 30 (1H, m) , 4. 99-4. 90 (1H, m),3.93(lH,dd, J=23. 3, 12. 5H 
z), 3. 71 (1ft ddd, J=39, 6, 12. 5, 3. 4Hz) , 3. 44-3. 20 (2H, m) ,2. 62-2. 30 (6H) , 2. 28-2. 18(2H, m) , 
10 1.01-0. 85 (12H,m). 

(2S, 4S)-2-v7y-l-[(2-> ? A^>;i/7$y-l, IW 
5 /] 7tt)V- 4 - ymu tfP U i?><D&f& 

mm 7 tm^oxmx^D-r-)u (46mg) t ( 2 s, 4 s) - 1 - [(2 -75. j - 1 , 

15 1 -VWM &)VT^ /] 7-feW- 2 — >77 -4 tfP U >>> 2«& 

(i50mg) ■m^xmmmmt^x^t^m mm) *wt* 

'H-NMR (300MHz, DMS0-d6) 6 5. 60-5, 30 (1H, m) , 4. 99-4. 90 (1H, m) , 4. 08-2. 80 (6H) , 2. 60-2. 20 
(4H), 1. 98-1. 82(2H,m), 1. 50-1. 10(16H,nO, 1. 00-0. 70(10H) . 
^6SM5 1 

20 (2S, 4S)-l-[[[2-fc*X(3, 5, 5 -hU;WW*^;l/) 75/1-1, 1- 

'5W;M x^;i/75 >] 7^;i/- 2 -vov - 4 -?mu u 

IWJ 7 tllHiS^&T 3, 5, 5- h 'J ^)V^f^-)V (69mg) £ ( 2 S , 4 S) - 1 
-[(2-757-1, l-?*?Mtt)V7^ATttJ\r2-i/7J-A-7mn 
tfPU^>24«l (150mg) ^V^TMfe^»KtbTMf^^ (106mg) £#fco 
25 'H-NMR (300MHz, DMS0-d6) <5 5. 46 (1H, brd, J=50. 8 Hz) , 4. 98-4. 90 (1H> m) , 3. 92 (1H, dd, J=24. 
2, 12. 7Hz) , 3. 83-3. 20 (5H) , 2, 62-2. 25 (1H) , 1 . 49-0. 98 (14H, m) , 0. 97-0. 82 (30H, m) . 

(2S, 4S)-l-[[2-(N-^>^;U-N-<V^;W75y-l, 1->W 

;w x^;P75 /] 7-feW- 2 — >7y -4 - 7;i/*p if p u yxn&fa 
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msms (4) tmm<D^mx\ «^j4 8T#e>nfc(2s, 4 s>- 2-^77-4 

-7)WU- i-[(2--f V^VPTSy- l, 1 -->W;Wx#;P75y]7i^;i/e 
DU5?> <67mg) t^MQM H (32mg) ^fflViTMfef*pjStUTaSft;^ 
#J (68mg) £#fco 

5 'H-NMR (300MHz, DMS0-d6) 67. 50-7. 28 (5H, m), 5. 46 (1H, brd, J=51. 1Hz) , 5. 01-4. 91 (1H< m) , 4. 
06-3. mm, 2. 62-2. 35 (2H, nO , 1 . 90-1 . 78 (1H, m) , 1 . 1 3-0. 88 (6H, m) , 0. 86-0. 54 (6H, m) . 
WM 5 3 - 

(2S, 4S) -i-[[2-(N-^>>/-i > ;i/-N-x^;v)T^y-i; l-^^WX 

fF5 y] TttV- 2 -^7/ - 4 -7)V-*U tf □ U 
10 (4) ^UliO^T, mgM4 9T^e>tUfe(2S, 4S)^2— >7/-4 

-yfrJru- 1 - [(2 -x^;W75 y - 1, i -S^WWx^KTS AT±J-)V\iu u 
i?> (23mg) i^/W0M1« (12nig) ^V^T^fe?6»H^bT^fb^ 
. (18mg) 

MR(300MHz, DMS0-d6) 6 7. 47-7. 28(5H,nD, 5. 46 (1H, brd, Ml. 1Hz) ,4. 99-4. 91 (M, m), 4. 
15 06-3. 22 (8H) , 2. 62-2. 26 (2H, m) , 1. 20-0. 74 (9H, . 
IW354 

(2 S, 4 S) - 1 -[[2-(N-7$;%)V#~)l^)V-N-^M)V)7^ J- 1, 

l -sw;W x^;i/75 y ] 7tfJh 2 — >7y - 4 -y)V3rti t!P U 

( i ) (2S, 4 s) -i-tE(2 -7$y*;^x;i/^5 1 ;i/) 757-1,1 -vt^M 

20 X5MP7 < y ] 7^;P- 2 -S^V - 4 r 7)V*u\m U 

(2S, 4S)-l-[(2-75y-l, 1 -^^)XW5;] 7W- 2 
T/-A~y)V^U\iU^jy2^& (150ns) £N, N-^WPA75 H (3.0 
mL) JdftWU ^Ttrh'JxW75> (199 /zL) £2-^PP7'feh7$ F (45mg) 

25 ^u*y;wj9A^DT-hif77^- <smm ; ^uatouik m/^jv 2 8 %7 

>*X7#»tt=l 5 1 : 0. 1-1 2 i 1 : 0. 1) TStttU JRtfiillrtflt^fc l/C£ 
(41mg) mtco 

'H-NMR (300MHz, DMS0-d6) 67. 23(1$, brs), 7. 02 (1H, brs), 5. 45 (1H, brd, J=53. 3Hz), 4. 99-4. 
90 (1H, m) , 3. 94 (1H, dd, J=39. 6, 12. 7, 3. 2Hz) , 3. 73 (1H, ddd, J=39. 6, 12. 7, 3. 2Hz) , 3. 44-3. 20 
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(2H) , 3. 04 (2fl, s) , 2. 62-2. 26 (4H) 1 . 03-0. 91 (6H, m) . 

(2) (2 Si 4S)-l-[[2-(N-7$/»CJ|/^-N-^;^)7$; 
-1, 'l^^?;Wx^;P75/37izW^2-->7y-4-7;^OtfPU^>(^ 

* '-' . 

5, |W3 (4) »» (2 S, 4 S) - 1 -[[(2-75 
75/- 1." 1 -SW;Wx3S>|/7$/]71r3^2^ 

y (34ms) fOV-OWhyj? (I3mg) £J^vr^^7^7:rX£UT^^# 
^ (28mg) £#fco • ' ■ • - !' 

'H-NMR(300MHz, DMS0-d6) 67. 47-7. 25 (6tfc m) , 7. 00(lH,;brs) ,5: 65^5; 25 (1H, m) , 5. 08-4. 91 
10 (1H, nO , 4. 03-3. 90 (2H, m) , 3. iB6^2. 90 (6ff> ,2. 62-2v 25 (2E 1© ; 1. 28-1 . 05(6H, mi) . "' 1 ■ 
. $3&ffl5 5 

(2S, 4S)-2-i<7V-l^[[2-(2; vV)- 1. 

M x?;i/75 /] T-&J\r- 4 - y)Vta\du U VXD&fc 

(1) (2, 7-fehXhU;P©^^ 

15 2, S-i?*7-)V&lV&> (l.OOg) £N, N-SW;WW*75 H (15ml) fc» 
. j*'U -SJ&TS/MT-fe hx h (1. 08g) tfifflW- h U £A (983mg) £JnA> 8 0*C 

n^t^>u^i/*^A^DTh^7^- <mmm; ^dwa : />/- 

- ^ : 2 8 %7>*X77K«= 5 0:1:0:1) *C» «U tSittRi l/C*»fc 
20 (791mg) 

'H-«(300Mfe, CDClj) 63. 79 (2H, s), 2. 53-2. 39(2H,m), 1: 74-1. 62(3H,m), 1. 50-1. 24(3H,m), 
1.12(6H,d,J=6.2Hz). 

(2) It- (2, 6-^We^'J> ? y)-2-^;l/-2-7577 p DA 0 >(^^ 
HSSM1 0 (1) fcRflltettfcfer (2, 6-i^Mf^USV) 7-fehxh>J;l, (78 

25 lmg) fc;WHW£ (1.2M/ ^I^l/X— r;i#& 12.8mL) fcJBWv *|fij|Irt8t& 
RtbTSWb^* (671mg) 

'H-NMR (300MHz, CDClj) 62. 94-2. 80(2H,m), 2. 34 (2H, s), 1. 74-1. 57(3H,m), 1. 51-4. 33(3H,m), 
1 . 07 <3H, s) , 1 . 05 (3H, s) , 1 . 03 s) . 

(3) (2S, 4S)-2-v7/-l-[[2-(2, 6-5?*?)V&VJ5>;) - 1, 1- 
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Mm (2.) tn»cro&«?T?i-(2, 6-^»kr^Uvy) -2-^^-2 - 

75/yPA°> (180mg) <h(2S, 4S)-l-^DD7"fe9 1 ;i/-2->'7/-'4-7;V 
^PtfPU'v> (84mg) *m^T, %&T*)V7rXtVX%m&Ml (69mg) £#fco 
5 'H-NMR (300MHz, DMS0-d6) 5 5. 50 (1H, brd, J=52, 5Hz) , 5. 08-5. 00 (1H, in) , 4. 04(1H, dd,' J=23. 9, 
12. 7Hz)., 3. 94-3. 56(3H), 3. 16-3. 06 (2H, m) , 2. 90-2. 74(2H,m) i 2. 56-2. 24(2H,m), 1. 73-1. 30 
(6H.ni), 1.20-1. 14 (12H,m). • 

. mms6 

(2S, 4 S) - 2-^7/- 1 - [[2 -(2, 5 -SWWfnU 5>>^ l-HW- 1 , 
10 l-^^)l/]X^;i/75/]7^W-4-7;l'^Dt!oU> ? >(^J^ 
(1) (2, S-^^-l-HPU^M/irhxhU;!^^ 
2, 5-b*^;Wfoy^> (491mg) £THF (5mL) IdtflfU ^Mir/p^ir hx 
h U ;P (552mg) tW^T h U (513mg) WMZrC^W? 1 6 5lG}C#^bT 1 

15 W?)V%7b>>7U^W77<<- (MUM; ^an*M : *9J-)V'. 2 8%7> 
«77KM= 5 0 : 1 : 0 ~ 5 0:1:0. 1) "CWBHU &@ffi#$&K£bT* 
HffeSto (357mg) 

'H-NMR (300MHz, CDClj) <5 3. 62 (2H, s) , 3. 30-3. 17 (2H, m) , 2. 79-2. 63 (2H, nD , 2. 14-1 . 98 (2H, m) , 
1.10(3H,s),i08(3H. j s). ; 
20 (2) 1 -( 2 . 5 -V&)V~ 1 - tf D U 5>=fl) - 2 -^)V-2 -75 / nXO 

gUSPillO. (1) tHm©^T(2, 5-^^-l-tfPU^l/)7-fehXhU 
;i/ (350mg) t^fJl^'Jf^ (1.2M / ^X^X-t^WS^, 6. 3mL) &JflWr» 
•«^fcUT38gfc#» (lOOmg) 
25 'H-NMR (300MHz, CDCI,) 5 3. 07-3. 01 (2H, in) , 2. 64 (1H, d, J=14. 1Hz) , 2. 16 (1H, d, J=14. 1Hz); 2. 
05-1 . 89 (2H, m) , 1 . 44-1. 26 (2H, m) , 1 . 07 (3H, s) , 1 . 06 (3H, s) , 0. 99 (3H, s) , 0. 97 (3H, s) . 
(3) (2S, 4S)-2-5>7/-l-[[2-(2, 5-^t!D«J^-l-'fJl/) 
-1, l-^^WX^;i/75V]7-feW-4-7;i/^PtfPU> J ><^a^ 

mmi (2) tmm<D^mi-(2, 5-i^^)v-i-^)^-)V)-2-^ 
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)V - 2 -7^;z?uny (88mg) £(2S, 4S)-l->7UU7±^)l-2-z/J/-4 

-ymuvuvifr. (45mg) m^x. w^mmmtLx^^m (22^ 

l H-NMR (300MHz, DMS0-d6) 6 5. 60-5. 30 (1H; m) j 4. 99-4. 90 ClH, m), 4. 83-3. 85 (1H, m) , 3. 83-3. 6 
5 0(lH,m),3. 45-3: 20(2H), 3. 12-2. 98(2H,m), 2. 64-2. 54(1H, dd, J=14. 0, 5. 8Hz), 2. 53-2. 20(2 
H),2. 25-2. 16(1H, dd, J=14t 0, 5. 8Hz), 1. 99-1. 75 (3H, m), 1.404. 20(2H,m), t.«H). 90(12Hr 

m). "; •' • ■ '• ' >: *•• • . 

$8feM5 7 . 

(2S, 4S)-lH[2*K>V^^^ 

io x^)Vr^)\ f^)V- 2 -vtj - 4 -ymu hp u ^><d£j& 

(1) i-[2-(^>75 L ry-;p-6-^;w»fc;i'T5y]-2-^;v-2-T 

|«| 2(1) <hlRHi©^T^>^7l/-;i/- 6 -limy®. (300mg) t 1 , 2 
->>75 7-2 - v*5fWDA> (295mg) ^ffl^T, UT«{b^ 
15 (261mg) 

'H-NMR (300MHz, DMS0-d6) <5 9. 52 (1H, s) , 8: 68 (1H, d, J=l, 5Hz) , 8. 46-8. 34 (1H, m) , 8. 15 (1H, d, 
J=8. 6Hz) , 8. 01 (1H, dd, J=8. 6, 1. 5Hz) , 3. 23 (2H, brd, J=5. 9Hz) , 1. 08-0:98 (6H, m) . 

(2) (2s, 4s)-i-[[2-(^>y^7v^-;w-6-w)*;i/fc;i/75y-i, 

1 -$W;|>]XW7S7]7^ 

20 mmn (2) ^#©^Ti^[2-(^>y5 1 7y-;i'--6-^;w*;i/fc;i,T 

^A-2-^)V-2-7^J^uny (205mg) £(2S, 4S)-l-#PP7-fe^;l/ 
-2 -v77 - 4 -yjV-tU t!P U $>> (7lmg) £Mwr> ^©feT^^rX^LTS 
(96mg) £#£ 0 

, (300MHz, DMS0-d6) 6 9. 53 (1H, s) , 8. 67 (1H, s) , 8. 44-8. 34 (1H, m) , 8. 1 5 (1H, d, J=8. 6Hz) , 
25 8. 00 (1H, d, J=8. 6Hz) , 5. 45 (1H, brd, J=5k 6Hz) , 5. 00-4. 92 (1H, m) , 3. 96 (1H, dd, J=24. 3, 1 2. 8H 
z) , 3. 86-3. 18 (5H) , 2. 62-2. 25 (2H) , 1 . 06 (6H, s) .' 

(2S, 4S)-l-[[2-(N-^> % /-i';i/-N-A^>;W75y-l, l-pj&M . 
A T±ff-)V- 2 -V7J ~ 4.-7JUtP tf P U 
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mmitmpxm^^-^y-)^ o.i3g> ti, 2-^75.7-2-^^0 

/Vs (1. OOg) ^^T^ifeffi^WiibT^fb^tl (1. 16g) 
'H-NMR (300MHz, CDCI3) 64. 35-4. 20(4H,m), 2! 69 (1H, t, J=7. 5Hz), 1. 60-1. 47(2H,m), 1. 38-1. 
5 24 (6H, m) ', 1. 20 (6H, s) , 0. 94-0. 84 (3H, m) . 

(2S, 4S)-2-'>77-4-7)V^D-l-[(2-A^>';W7^/ 
-1,1 -$W=-;i>) XW75 /] 7^)V\iu U 

njg^i i (2) tmmoy^mr 1 - A*~>;i,7a /- 2 2 -75 / yp>i> 

(232mg) t(2S, 4S)-l-2uu7^?)V-2-i'7;^4-y)V*U]£uVi?> 
10 (117mg) £fflV>T, Mi&7VV777,tLTimfc&$!l (H0mg) 

(3) (2S, 4S)-l-[[2-(N-^>V-<;U-N-^^W 75^-1, 

xw75 y] 7-k^;w- 2 —77/ - 4 - 7;i^p tin u -7>cd£j& 

IM0J3 (4) (2S, 4 S)-2-77/-4-7^P- 1-[(2 

-s\^s)V7^J - 1 , 1 X7JV75. /] 7±7)V\du U '77 (lOOmg) fr* 

15 yV'OWny-fP (43rag) ^ffl^T»^»KtbT»fb^il (17mg) £#7c„ 
'H-NMR (300MHz, DMS0-d6) 6 7. 47-7. 28 (5H, m) , 5. 46 (1H, brd, J=51 . 5Hz) , 4. 99-4. 90 (1H, m) , 3. 
97 (1H, dd, J=23. 6, 12. 5Hz) , 3. 85-3. 22 (5H) , 2. 62-2. 25 (2H, m) , 1 . 44-0. 70 (19H) . 

(2s, 4S)^i^tf^^ 1- 
20 x^jvrs. A 7 J k?)V- 2 -77/- ±-?.mu\iu u 

( 1 ) $&/—Ar- 5 -#;|/fc)l/7 p F©^j^ : 

1 5 J^>x^5^/^^>f (80mg) £^7if7 (l.wi-ldWI**, *&~F> 

25 (2) (2S, 4S)-i-[[2-(^>X^s^v*-;i/-5--f;W^fc;i/7$y-i, 

i -^^;i / ]X^75y]7ir^-2-^7/-4-7;i/^PHPU^>(0^ 

ius^j3 (4) tmmo)-^mx\ us; 4s)-i-[(2-7s/-i, 1-sw 1 

)] / )X.f)W5A7tt)V-2- ; s7J-4-7)V^U¥uVV>2im$& (50mg) £1 
>X^5^/-;W-5--*;Wfcyi^P7-rH (27mg) fc/BVvO^^l^yT^LT 
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$m&% (48mg) £t#fco 

'H-NMR (300MHz, DMS0-d6) 6 12.80-12. 5O(1H,B0,8. 38-8. 18(3H,m),7. 82-7. 70(lH,m), 5.47 
(1H, brd, J=51 . 8Hz) , 5. 04-4. 90 (1H, m) , 4. 10-3. 18 (6H) , 2. 62-2. 25 (2H) , 1 .06 (6H, s) . 

5 (2 s, 4S)-i-cc2-(ih-i, 2, 3-^>yhUT^-;i/-5-'f;v)*;^ 
;P7S/-i, l x^75>] 7-fe^;i>- 2 -~>7/ - 4 -7;i/^a tfp u 

1H-1, 2, 3-^>y>U7^1/^5-^;^>m <57mg) £N, N-^W 
tH;1/AT^ H (1 8mL) fcjfe&bV ^l.-tfN, ;W-*^R^>f^J r -?l'^ 
10 ikT3Miim (2S, 4S)-i-i(2-T5y-i, 

7] 2 -: Vyj - 4 - fc?P U v> 2»& (lOOmg) £Jn*.fco »T 

fc&nV h'Jx^;i/75> (133 /tL) *JP^ IQftmmistcWi, IsLMKM bT— #81: 
#bfc. S«^»ET»iU ftetl/c^S^v'U^^^^A^PTh^^^- . 
(JSM&; ^DP^l/A : 2 8%7> ; E-77f<Mi=l 5 : 1 : 0. 1~ 

15 12: 1 : 0. 1-10:1:0. 1) TffflSSU mm^thxmit^m (61mg) £ 

'H-NMR (300MHz, DMS0-d6) 6 8. 49-8. 38 (2H, m) , 7. 99-7. 82 (2H, m) , 5. 46 (1H, brd, J=51. 0Hz) , 5. 
03-4. 90 (1H, m) , 3. 97 (1H, dd, 1=24. 2, 12. 7Hz) , 3. 86-3. 00 (5H) , 2. 64-2. 25 (2H, m) , 1. 07 (6H, s) . 

$mm 1 

20 (2S, 4S)-2—>7/-l-C[2-(2, 3-v ? bh*D^/Cb]77>-5-'f;P) 
#;W?=yi/75 7-1,1 -y*=?MxJ?)V7^ A 7/feW- 4-7)V*a Hp U *J> 

mm\6 0tmolim!i2S, 4S)-l-[(2-75y-l, l-^fJV)lf 
;P75y]7^;i/-2-^7y-4-7;i/^PfcfP l J> f >2^i^ (97mg) £2,. 3- 
25 yt KP^/[b] 7^>- 5 -ft)V#>m. (56mg) £/^vr$ife^»fl£LTi?M 
ft&tJ (94mg) mtc " ■ " ' 

'H-NMR (300MHz, DMS0-d6) 6 8. 07-7. 95 (lH,m) , 7. 75-7. 73 (1H, m) , 7. 69-7. 61 (1H, m) , OOOH, 
. d, J=8. 4Hz) , 5. 46 (1H, brd, J=51 . 4Hz) , 4. 99-4. 92 (1H, ra> , 4. 59 (2H, t , J=8. 8Hz) , 3. 96 (1H, dd, J 
=23. 5, 12. 6Hz) , 3. 74(1H, ddd, J=39. 8, 12. 5, 3. 3Hz) , 3. 52-3. 14(6H, m) , 2. 62-2. 26(2H, m), 2. 1 
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0-1 . 80 (1H, m) , 1 . 01 (3H, s) , 1 . 00 
«£^J6 2 

(2S, 4S)-2-: ^7/-4-7;^P-l-[[2-(»7x>-3— (M'XMfci 

5 mmeotmm<D^mv(2s, 4s)-i-[(2-T5V-i, i-^wx? 
7i>)!jj^>f (60iog) m^Tm&mmntvxmit^m mm) mrc 

'H-NMR (300MHz, DMS0-d6) 68. 15 (1H, dd, J=3. 0, 1 . 3Hz) , 8. 11-8. 02 (1H, m) , 7. 58 (1H, dd, J=5. 
0,3. 0Hz) , 7. 51 (1H, dd, J=5. 0, 1. 3Hz) , 5. 46 (1H, brd, J=50. 2Hz) , 5. 00-4. 93 (1H, m) , 3. 96 (IE, d 
10 d, 1=24. 5, 11. 9Hz) , 3. 73 (1H, ddd, J=39. 6, 1 2. 6, 3. 3Hz) , 3. 52-3. 25 (2H, m) , 3. 26-3. 12 (2H, m) , 
2. 62-2. 25 (2H, nO , 2. 00-1 . 85 (1H, brs) , 1 . 02 (3H, s) , 1 . 01 (3H, s) . 
«0iJ6 3 

(2S, 4S)-2— >T7-4-7;i/^n-l-[[2-(5-^;^7x>-2— r 

)V)%)ifcz)V7$;-l, l-*JttMttV7KA7±?)V\iuVi>><D&fo 

15 mm§otmn<D-m^{2s, 4s)-i-[(2-75/-i, i-^wx? 

)l<7$A7^)l- 2-^7/- 4-7 )l*U¥W)iS>2Wm& (129mg) t5->^ 
)l-2-9-ty^>tl)^ym (64mg) ^^T««t«tl>TMfb^tl (92mg) 

'H-M (300MHz, DMS0-d6) 68.17-8.06(lH,m),7.60(lH,d, J=3.7Hz),6.84(lH,dd, J=3.7,1.0 
20 Hz)', 5. -44 (1H, brd, J=51. 6Hz) , 5. 00-4. 92 (1H, m) , 3. 94 (1H, dd, 1=23. 6, 1 2. 6Hz) , 3. 73 (1H, ddd, 
J=39. 5, 12. 6, 3,3Hz), 3. 50-3. 26(2H,m), 3. 25-3. 08(2H,m), 2. 62-2. 22(2H,m), 2. 48-2. 44(3H„ 
m) , 1 . 98-1 . 84 (1H, brs) , 1 . 00 (3H, s) , 0. 99 (3H, s) 
^UiSM6 4 

(2S, 4S)-2— >77-4-7;i/^P-l-[[2-(3-^5 1 ;i^^-7x>-2-'f 
25 M ^;i/fc;V75 J - 1 , 1 - 1>^M X^Jl/75 A TttMLu U S»<D£j& 
|»06Ot|^©^T(2S, 4S)-l-[(2-75y-l, 
;U75 /] 7-fe^^- 2 — >77 - 4 -7)V*u \f.U U ^>2ii <129mg) <h 3 
;W-2-^W7x>*;W?'MR (64mg) £ffi^T^&*^£LT^b£tl (74mg) 
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'H-NMR (300MHz, DMS0-d6) 6 7. 75-7. 66(lH,m), 7. 56 (1H, d, J=5. 0Hz), 6. 96 (1H, d, J=5. OHz) ,5. 
46 (1H, brd, J=53. 2Hz) , 5. 00-4. 92 (1H, nD , 3. 94(1H, dd; J=24. 2, 11. 9Hz) , 3. 83-3. 61 (1H, nD , 3. 
50-3. 25(2H,m),3. 24-3. 10(2H,mj, 2. 62-2. 25(2H,m), 2. 43 (3H, s), 2. 10-1. 86(1H, brs), 1.03 
(3H,s),1.02(3H,s) 

.5 mmi6 5 

(2S, 4S)-2-^7y-4-7;i/^n-l-[[2-(3-hHP^-2-^;l/y 

un>- 2 f;i/)*;i/fc;i/T5/- i, 1 -v^Wx^TayiT-feWtfou 

N, N-SWyWsfl'ATS H (1 . lmL) ttlU 1 - 1 Fp*>^>\/ HJ7 

^-;n7jcfpt» (54mg) mx-tzo mr, *Mv7v\iftx?ft7^> <\izni) *m 

T« i-x^;i/-3- O'-^^ts/^p^W #;i/#sM$F1imt£ (7 

6mg) mtlO^Wtfc. ^t£MLT-«m «ffiWUf^ 
;i/ : 2 %%7> : E~Tjm%L=2 0 : 1 : 0-1 5 : 1 : 0. 1) TMMLtc* nZWt 

g) ZWdo 

'H-MUR(300MHz^IMSO-d6) 57.60-7.40(lH,m)., 5.48(lH,brd, J=50!4Hz), 5. 05-4. 96 (lft nO , 4. 
20 00 (1H, dd, J=24. 4, 12. 7Hz) , 3. 86-3. 47 (3H, m) , 3. 44-3. 24 (2H> , 3. 22-3. 06 (2H, m) , 2. 56-2. 25 
<2H, nO ,1.1 8-0. 95 (1 2H, 

(2S, 4S)-2-^77-4-7;i/^P-l-[[2-(l, 3-^th*P+->-2-^ 

^;k/pa°>- 2 —i ft) *;ufc;i/75 J - 1 , 1 -sw^'W x?ws /] 

25 MuWyVfetiL 

«^J6 5t«O^T(2S, 4S)-i-[(2-7S7-l, 1-^W)X^ 
)V7$A7tt)\r-2-i/7;-4-7)W'U\luVz?>2fflm 006mg) £2,2-t* 
X (kHa^^l/) -Juttym (45mg) ^fflViT4Sfe^A»KtbT^b^tl 
(55mg) 
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'H-NMR (300MHz, DMS0-d6) 6 7. 52-7. 40 (1H, m) , 5. 44 (1H, brd, J=50. 7Hz) ,4. 98-4. 91 .(1H, a), 4. 
86-4. 70 (2a brs) ,3.92 (1H, dd, J-23. 8, 1 2. 6Hz) , 3. 73 (1H, ddd, J=39. 8, 1 2. 6, 3. 3Hz) , 3. 52-3. 
21 (6H, m) 3. 08-2. 97 (2H, m) , 2. 62-2. 26 (2H, m) , 0. 99 (3H, s) , 0. 96 (6H, s). 

5 (2S, 4S)-2^W;-4-7MD-l-i[2-(^-4-tl<D*'>^0\. 

w> _ 1 _^; l/ )^;i / ^-;i/7^y-i, i-^^;wx^i/T5y]T^;i/t:pu 

«#|6 5 £|i»;ftfcT(2 S, 4S)-l-[(2-7S/-l, 
;i/75/]TirW-2-^7/-4-7;i/*Pt!dU^>2^^ (128mg) iv^-4 
10 -kFp^><S/^a^1J->*;^>m (59mg) £/BVVTn§^@#£UT^g{fc£tf 
(65mg) £#fc, ' 

'H^tfOOMHz.DMSO-de) 5 7. 51-7. 41 (1H, m), 5. 46 OH, brd, J=53. 4Hz), 4. 98^4. 91 (lH.nO, 4. 
27 (1H, d, J=3. 3Hz) , 3. 93 (1H, dd, J=23. 4, 12.4Hz) , 3. 82-3. 61 (1H, m) , 3. 44-3. 21 (2H> m) , 3: 08- 
2 ; 91 (2H, nO, 2. 62-2. 26 (2H, ri) ,2. 24-2. 08 (1H, m), 1. 86-L 69 (2H, m) , 1. 68-1. 55 (2H, m),,l. 48- 
15 1 . 32 (4H, m) , 0. 95 (3H, s) , 0. 94 (3H, s) . 

(2 S, 4 S) - 2 - v-7V - 4 - y)V*U- 1 - [[2 - ( 1 -^fJ^riA^>- 1 

IWJ6 5 tm<Djj&V(2S, 4S)-l-C(2-75y^l, l-^P)Xf 
20 iwkATttfr- 2-is7;-4-y)l*U¥W)z?>2imiM. (129mg) 

i -W-u^V>Mts>m (58mg) ^fflViT^feWHKtbT«fb^ 
(74mg) 

'H-«MR(300MHz, DMSO-d6) <5 7. 29-7. 19 (1H, pO , 5. 43 (1H, brd, J=51. 5Hz) , 4. 99-4. 90 (1H, i) , 3. 
94 (1H, dd, 1=24. 0,1 1 . 6Hz) , , 3. 82-3. 61 (1H, m) , 3. 48-3. 22 (2H, m) 3. 10-2. 95 (2H, m) , 2. 62-2. 
25 26 (2H,nO , 2. 04-1. 75 (3H, m) , 1. 54-1 . 10 (8H, m) , 1. 05 (3H, s) , 0. 96 (3H, s) , 0. 95 (3ft s) . 
IW86 9 

(2 S, 4 S) - 1 -[[2 -(.1 -^^n-fWVy- 1 — <)V)ts)V^)Vr^/ - 1, 

1 x^;i/75 A 7-feW- 2 - ^>7y - 4 -y)V-*u tf d y-$»©£j$ 

«0iJ6 5^l^fi©^T(2S, 4S)-l-[(2-75/-l, l-iW^X^P 
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;i/75 A Ttt-JV- 2-V7J - 4 ^y.)UtU tfD U e^>2t£ttHt (146mg) 
)]&&Utt&ViJ)\tfyi8L (46mg) $fflViT^?fi»R<i:bT^Sfb;^ (51mg) £ 

'H-NMR (300MHz, DMS0-d6) 57.30-7. 16 (1H, m) , 5. 62-5. 29 OH, m> , 5. 00-4. 92 (1H, nO ,3. 90 (lit 
5 dd, J=24. 8, 12. 4Hz) , 3. 82-3. 61 (1H, m) , 3. 47-3. 22 (2H, m) , 3. 05-2. 96 (2H, m) , 2. 62-2. 25 (2H, 
m), 2. 05-L80C1H, brs) , 1. 29(3H, s), 1. 03-0. 88(8H,m),0. 50(2H, dd, J=6. 1,3.2 Hz). 

(2 S, 4 S) - 1 -[[2-C^X(4-^DD7^;W]^^^^lt 
;Wx3W5/]:f^;i/-2-i/7/^^ ■ v - 

10 (1) i-[2-[H7s(4-^P p-7xn;l/)] T-k^;i/T5 /]- 2-^;^2^M^ 

7PA°>©&/& 

tfX(4-^aD7xn;WM (320mg) £N, N-^3^W\H/A75 K (3.0mL) \Z 
m&U 1 , 2 —775 7 - 2 — 7*5MI/7°P/\°7 (lOOmg), 1 -fc FP*5^ 

^/h'JT^t'lTl^tl (219mg) 01-IfJh3- (3'->W.»75/7 e Pk: 
15 *;^WshA^ (301mg) ZQttmSmVtZo mKMLT-H&Jt#L 

5%^^m^hU7A7j<«<h^n^KcDi : ljffi^ (20mL) £Jp 
£DD*;i/A (30mL) TSHlttlbfc. Ili^iM^^^A^U 

vhifyyj- ^na*M : *?/-;i/: 2 8 %7>*~77f<S?l£= 2 

20 0:1 : 0. 1) -dfS3U ^fe@#:i:UT^^^I (283mg) £#fco 

'H-NMR(300MHz, DMS0-d6) 5 8. 24-8.' 13 (IB, m) , 7. 35 (8H, dd, 1=21. 5, 8. 6Hz) , 5. 10(111, s) , 2. 9 : 
7(2H,d,J=5.8Hz),0.89(6H,s). 
(2) (2S, 4S)-l-[[2-[b*X(4-^nP7xn;W]7-fe5 1 ;i/75y-l, l- 

^^;i/]x^;i/7s- A 7i&-)V- 2 - s stj - 4 -7Md hp >j pyvfefo 

25 (2) tH»^Tl-[2-[lf7>(4-^PP7xn;l/)]7ilW75y] 

-2-^W-2-7$y7°PA°> (229mg) <h (2 S, 4S) -l-^PP7 1 fe^- 
2-v7/-4-7;l/*PfcfPy-7> (57mg) £mw> ^-fe^a^tlKtbT^^ 
tl (119mg) *Wco 

'H-NMR (300MHz, DMS0-d6) <5 8. 22-8. 13 (1H, m) , 7. 41-7. 27 (8H, m) , 5. 45 (1H, brd, J=53. 2Hz) , 5. 
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10 (1H, s) , 4. 97-4. 90 (1H, m) . 3. 90 (1H, dd, J=24. 2,12. OHz) , 3. 78-3. 58 (1H, ni) , 3. 48 7 .3. 20 (2H, 
nD , 3. 1 5-2. 90 (2H, m) , 2. 60-2. 25 (2H, m) , 0. 94 (6H, s) . 

mm\7 1 

(2S, 4S)-l-[C2-(2-th*D^i/^>^;W75/-l, l-^WX? 

(2S, 4S)-l-[(2-7.^/-l > l-^^)l^75/]7tfJh2-> 
7/_4-7;^PtfDU> J >2|im^ (195mg) (0.2mL) ' (d£#PU » 

T*mWJ^©3M^^y-;i^ (412/iL) £ii$Tbfc. TObfc^ftrfJU/^A^ 
WU «^«TMbfeo mtti&Smn, N--^W^;i/A75H .<0.8m 
10 L) fc»#U *»T* O-J^e-f-mV *u^)W u U F (123mg) ©bnntfyW^; 

(o.8iD idSTu'fc. m*zhv&)yyk> Amu zwtlt, mrvwm 
mi^fc, mizm bx 3 t^a«7K^hu^A*« cpmL) <t 

^^/-;K1.5idL) ©ig^&iP^T. JWn?-«MLxfco fcfrTN 

(20mL) SiltfL ^DP^;i/A (30mL) T#fflbfco tiffl^cit-?^ 

U*W*9A^P^ h^77W- ««'; ^PP#Jkk : ' 2 8 %7> 

«77j<M=20 : 1 : 0. 1) TMU ^?^St£LTSM^ (36mg) £ 

'H-NMR(300MHz,DMS0-<i6) 68. 75-8. 60 <1H, m) , 7. 89 (1H, dd, J=8. 1, 1.7Hz),7.38(lH, td, J=7. 
20 7, h 7Hz) , 6. 94-6. 86 (2H, m) , 5. 46 (1H, brd, J=51 . 5Hz) , 4. 99-4. 92 (IB, m) . 3. 95 (1H, dd, J=24. 3, 
12. 4Hz) , 3. 74(1H, ddd, J=39. 5, 12. 4, 3. 2Hz) , 3. 53-3. 19 (4H) , 2. 62-2. 25 (2H, m) , 1 . 04(6H, s) . 
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69 


.F 

O H O (Jn 


70 


CI - 

n XJ o h g. r 


71 


HQ 0 H O r gn 



^^JK^--aV (D P P I V) m&MWmtD iabetes, 4 7, 
7 6 4-769, 199 8JdB^tUfc^ld«!oTfTofe. M 

KlS«9 6^ 5 Fic^ , l^-h^fflV\ 2 5mMHEPES, HOmMNaCK 1KB 
SA, pH7. 8^e»^^W4 , TffofCo 10 0 MM- Gly-Pro-4-^" 
;V^U;i^7-75 H (^^Wffifi^a© M 2 5/x K 13 3mM iifcT^ . 

^AH7. 5/ii, &MbS%5 i sjB&u jkwJjBawarei/i o ofm;: 

10 1 2 . 5. // 1 £Jn*£. 2 2 5 %B^*^5 0 

M 1 £tob£f££±i&fco j»Lfe7-75/^4-^;i/^U>»S^3fcyi^-h 
)J— (14 2 0 AR VO™ Mul t i label Counter ;Wal lac 
£/BUT3 9 0 nmTS»g£i£fc<h£(D4 6 0 hmO^^&Stebfc. MSs 

/v??y))^^?—mmmm (%) 1 o o o 0^^© 

^ e> 5 0 %fi«^fc34fiiHft ( 1 c 50 «) ^fcBbfcc 

ffl&$ (%) =A-rBX 100 
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$mmm3 7tt&ti!} ic^ 5.4* ■ • 

^fim6 0m ICjo 1.5nM 

5 

2 [y y h^PS-^fOJfllM^D P P I vmffl$6&&6l' 
8>If$®£tteSD (IGS) yyh (0*^-^7. • UA- (W) S^RfcfflUfc. 

o. 2mg/mL<Dmmwm^zaim%%mm mm xm) \zmmu 

5mL/kg(D^» (lmg/'kg©ffi» -agna^Lfe, 
10 /VJ^flMZtTfiMfflg (Drummond Scientific Company) 

0 0 Orpin, 1 5#, 4tr^ptfHiU JfoJ8l&lEPKU£. jMlttt-8 Otn!^Wt. - 

15 Ili^DPP I V^W©^«fc. 

ggji£fSKi9 6f&\s-h£ffl\ 25mM HEPES, HOmMNaCl, 1%B 
SA, pH7. 8^e>^»^fpl?fT-3feo »KMi:bT, lOmMH-Gly- 
Pro-4-^;^TU;i/-7-r7SH (BACHEMft) SflBWfT? 1 / 1 6 0 IdH 
fc&^Cfcliwe 1 -1 10 0 M.MEimfftt 2 5 nU 5 /z L, 1 

20 3 3mM4Sft77^^A 7. 5 //L<^^f^5«katS^bfcfe0&®iS«etbfe. 
jfoJH£l w e 1 1 fcl 2, 5-jtt Lf^aU 3 7. 5 #L S»T5 £ 

'.9@£i^£» 2 5%I^K» 5 0/iL^W 

•bEffrS&lhl/fc. j$ttWi7 -75 / - 4 V'J >*£M:?V- h \)-?- 
(14 2 0 ARVO™ Mu 1 t 1 l abe l Coun t e r ;Wa 1 1 actti £ 

25 JB V>T> 3 9 0 nmTffiB£itfc£*04 6 0 nmOmsmZfflfc bfc K&m 

Sfifettft 7 -75 7 - 4 -p^l/^U >fi (nmol, &TAMC£fET) 
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Ltzo fcSmm<DAUCM&M£ 1 0 0 % t VXD P P I V^£OT©£p \zMs 
DPPIV?£44(% of Control) =A-rBX100 

5 (B=iaMt;'&«^llr^j:?)AMCj^«) 

10 SA jfDfllFfDPP I Vm& (%) ^ ' ; , ' . ;; " ' > 













.1 2 


1 7 


[ 22 



*%KtJ;0ffinfc^7 o ^;^y^-if I V CDPPIY) H^tt^WT sft^ft- 
15 «m ^toff^fdMtraitfe 
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i. TIBS: (i) 

CN 

±©»tftST?ifiift$tiT , b«fcViK*sc i~6 ©7;^ivs, wmMY 2 m& p. 
m#nz i ffl^±-0fijfts^»^$nTfe«kvi^jR 3 ~ 6 ©~>^pm 

SIST?B»$nT*>J;^^'ft2~6©T;^r:;i/S-; wmMY*®&QM\* 

m ; busy *#«kB wins i«R±©e^ST@ii$nT ! fei:v^m^c4 
.1 5 ftic^p t- .,ei*Y 2 ^<j; q a « n* 1 is £ju©e&a?xs&£ nx *> * v> 

XWu" #fS-&Xtt&*» 1 ~ 3 <D7)V*V>m*7B U 
R 5 fe\ ; i-N (R 4 ) COR 5 , — N (R 4 ) SO, R« , -NR 4 R 6 , -S 
0 2 R 5 , — SOjNR 4 R 5 x -OCONR*R\ -CH=CH-R 7 , -G = 
20 C-R'X^ftSST-i&S^ Xtt / >55:<it)l««^^/XM^Sr 

o 7 u ~;i/g«B&* Ym o wins 1 {@£ju©«&g-m&£ nx v>t 
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■ns i«m±©iitfta6T*ift$nT'b«k^*»[i-' i o©7»s ; g 

io c 1 _ 3 y;i/+i/>«, Ao^>»R^>Km»«fcOM«n^ii®^±© 

mxm^nxh^^mms-i oo^dt^m ; *msY 3 ^j:o 
atfn« iTO±©s^STe^$nT : b«i;vv^ic4~ i o ©i&wgtT 

is *s»2~ i p©r;pyn;wi ; fi&*Y 3 J¥.J;D§fc£*l£ lffl&±©*ifea6T 
JliftS i nTt>«k^k*ft3'-l 0©y;?n7^^H ; g&SY 3 SU; D'jit 
fcfns lTO±©g^STg^nT i feJ:V^mic4~ 1 0 ©flWWHtTW 

' ; RtKg^SY 3 #a: os«n« i m&±<DW®&xmmnx*> j; 

20 BifeSY 6 fff«fcOStfn5 lTO±©g^STB^$nTfeJ;^^x6^^ 
U R 5 Id £ § 7 U - ;V SXfc3yvrP^fct, gt&fl&fc-rsiTfK:^ 

25 ItSAfOlf t H££&oTg«Y 5 SUDjlk£ft3 HB&± 
<DW®MXW&-2nxh£^4~l 0*©^raSt£^JE&bTfc<kV\ 
R'MljffC? ; filftSY l »«fct)®«n* l{@m±©g^«Tg^$tlT 
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*> «fcv>&*» i~6 <D7)v*)v& ; mWk&Y 3 m£ vm&nz.i m&±<Dw& 
mummtixb z^rv-m ;x\m$MY 9 m& ogfcfns imsk±<o 

10 liSYWl ;\o^>g^ 7Ki£«, ~>7/g, -hDg, 75 /S, 

-OR 5 , -COR 9 , -C0 2 R 9 > -CONR'R", -N (R 9 ) COR 1 0 
> -N (R 9 ) CONR" R 1 1 , — N (R fl ) SOjR 10 , -NR' R", -S 
OjR 9 , -SO,NR 9 R"\ -SO 2 N=CHNR 9 R\ 0 &X*-OCONR 9 R' 

0 &*rk R ,o RrxR ,i t4^-xtts&oT**K^;;asiSY i iff«fc.oa 
gig y 2 « o »«ns i ra±cDe&STB&£ nr *> «k.v^*ft 3 ~ 6 © 

20 Djifems 1 eK±flDfi«iS : efiHfesnT , fe«kViKiii« 1 ~ 6 07^ 

fi$*Y 4 S^ AD^>||^ *^aS v ->77*» ->P«, 75/*, 
-OR 9 , -COR 9 , -COjR 9 , -CONR'R 10 , — N (R 9 ) COR 10 
25 ,,. — N (R 9 ) CONR 1 0 R" , — N (R 9 ) SO,R 10 , — NR 9 R 1 °, -S 
0,R\ -S0 2 NR 9 R 10 , -SO 2 N=CHNR 9 R ,0 &tf-OCONR 9 R' 
0 (5£*R 9 , R l0 &Z$R u \m-X\mf£?T7mm?;W&MY 1 &£K)M 
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mm 2 m& D«tfn* i «a±©«i(uiTiK^^nTfei^pwfc 3 - 6 © 

t>«kv^#jR4-9©>^.P7;WP7;WP» ; £fcm!MSYW£?>»fc* 

5 n^ifi^ofi^STB^^tiTfe^v^x^i/S^-r. ) b 

7$/lv -OR 9 , -COR 9 , -Gp. 2 .R 9 ;, - C.ONR 9 R H , — N (R 9 
10 ) COR 10 , -N (R 9 ) CONR 10 R 1 1 , — N (R 9 ) SO,R"/ — NR 9 
R 10 , -SOjR 9 , -SO ! NR 9 R 10 , - S 0 2 N=CHNR 9 R'° Rtf-O C 
ONR 9 R 1 °. (5£*R 9 , R lc ^R ll ^-XWoT*»; BIHS 

y mhu; owtfti* ifflK±ottiftST?fijft*nTt> i~6 ©7;v 

g^»Y 2 ^<t0ii«ti§H@R±©B^*TP^$nT i fc e i;V^ 
15 |^3~6©^n7;i/^»;B^SY 2 «DS«n?>lTO±©Bm*T 

6 0 TJWPS^fcttBifcS Y 2 # J: 0 S«ns 1 4H£U08S&STBt&£*i 
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2. 

: rs-V^n^ (l : 2) ^ . 

R 1 R 2 Y 
CN 

(5£*» A, R\ RK R 3 RtfX\$. H^l.T?Jg*$nSiiD.t?*-Si ) 

k ( i - 2 ) transit a* ijE*©fc£tt%> u < tt4®atefc«*n& 

5 ©zkfn^io 

3. ." '• 

R 1 IkXfR* tfik^XEMfc o T»mS Y 1 .» J; D jSfcf n* 1 fl W±©g^ST 
4. 

15 

5. . • 

R'j&rt* 5£-N (R 4 ) COR'fftD, 

r 4 ymm? ; b^sy 4 ^ oaum* i m&>±<DmWkMT*m&znx 

m«Ta^$nT s feJ;V^ic3~6©>'^D7;Wl/S; £fc&B$SY 2 
»«fc D 1 fi^±0fi«TB^$ tlT %> «k 4 ~ 9 <D n 
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r 5 m^SY 4 m^Kim\fn^imu±(D^Mrmmnx'h^mm 

5 ttT fc «fc 3~10O^D 7)l*)Vm. ; Y 8 »'«fc 0 8 

tins i^^±0fimSTS^$nT ! fed;V^mi:4- 1 ocd*3^W1R7;V 
; B&*Y 3 fflU: otitis iffl«±©BSiST?ltift$HTt)«fcv^* 
ic2 ~ i o ©7jht^;u» ; w&my 3 w& DS«rn«ifl«±'©fi!ftSTfi 
jftsnxt>«fcuK*»3 ~ i o ©->* ojj^-jvs ; wwmym& 6a«r 

R'fc £ W § 7 U - ;u SS*i«T*JR^K:»^L&BSrr*«ft 
£#-*SK« ; 3T v 5~8AS^fiKbTt)«fc<, Strtfclffl£U:©'V5 : -n 
15 K^ft^/efeJ;^ 

R'WRHi, m m T 3 -\ x P : fi ¥ £ -il:/^T, «m*Y s 
# J; 0 SfcTns 1 TO±©M&*TB#I$ nx <fc 4 ~ 1 0 MW'Vr pSS 

i ~ 4 ©urna* i mzmm<D{t&® *> l < ^©^^ra^-n s © 

20 7K»o 

6. . . 

»1~6©7;I^;U»; *fctt*ife3£Y a »J;0a«nsi-ffl^±flDlltfta£T 
25 «*nT%>«kV5ift*«[-3 ~ 6 ©^D7;WHT$5S^ 5 fcElfc© 
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7. 

8. ' • \. ■ ... v 

10 R 3 tf^ 5S-N (R 4 ) COR 5 T^0x . 

15 TMil'TJ^H^l. 

R 6 fi&XY 3 « 0S«n^. 1 ^^±OB«TM^I$nTfe«i:V^T- 

20 - 9. \- 
25 10. 
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1 1. 

R*p, -N (R 4 ) SO,R 6 T?&9, 

fe£.t)J$IH* 1-1.0 ;• Atfc*Y>#<k Diltf ftS.l fl&utpp 

10 R s j^ g^*Y 4 ^J;D^n§l^±©fi^Sl?B^$tlTt)J:^Mm 
IS: 1 -~ l 0 <D7Jltfr)l&. . {c \„ z 7)V*rV» -Q^KttQT?* 

& 2 ~ i o ©7;i/^-p;vs ; e^*Y 3 gfj: Dgfcfns i mu±®m&£i?w 

20 ; K.tffi$l» Y 8 #J: 0 Stfn* 1 ffl#±©BJ&gTg&£ tlT fc.«fc ^ 

, r 5 fc & 5 7>j- ;i/ *x«AxD§tkt gi^p^rse^jc^b 

25 i^iOAfPlf^tfeJ;^ 
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5 12. 

R 3 ^\ — NR 4 R 6 T&<5» 

(R 4 MR 6 «l^-X«^oT7j<^-? ; ff^Y 4 ifi;bg«n?) lffi 
^±©g^*T«^$nT'b<fcV^^ l ~ l 0(D7)V*)l& ; tt&*Y 2 i¥ 

io «k 1 ®&±©*&gT«$l£ftT£ 3 ~ 6 ©5^ P x 

15 . Y 5 S¥£DiIfc£n3 lMU©ff&*Tg&$nTfc<fc^4~l OJtGtefi* 

©&* rcti^n % ©*»«&. 

.13 . . ' • 

R 3 ^\ ^-CH=CH-R 7 £&ft-C = C-R 7 

snr fe* v.^» i ~ 6 <DT)wm ; mmmm* oat* n* 1 fl&± 
r& swum i ~ 4 (D^tnfr i ^fciBttofli^'b u < n^fD^tc^ 
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14. ' . . 

H5 < \$ e at- d y u -)vx\$*<d 8 ~ 1 1 m-km-eft s> » 

10 15. .... 

mm^^mmX^O 9-11 £*S£3»T?» 3 * 1 ~ 4 © ^Ttl^ 

15 

1 6. 

Msrai 1 5 m^irnfr i ^fciatov-xy 7;i/^-P t?D u s» 

1 7. • . 

. &^l^^fctt^1-§fc86cD«^ 1 6 KIBtt©B*l. 
25 18. 
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